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! 
PREFACE TO THE FIRST EDITION. 


It has been a considerable time since my office commenced to 
gather the data that have been collated for this book, and during 
all of that period the manuscript sheets, and later the page proofs 
bound up for convenient handling, have been in almost daily use. 
Consequently many of the items have been used and verified; so 
that I have rather more confidence in the usefulness as well as 
the general accuracy of the material than if it had not passed 
through a fairly thorough period of seasoning. This time of 
seasoning has its disadvantages, however, as well as its benefits. 
Changing conditions in certain industries have affected prices, 
and a number of items have been radically revised in the making. 
It is to be expected, moreover, that the same thing will continue; 
and as I have said in the introduction, page 3, these figures should 
be checked by actual bids where a plant is to be appraised, etc. 
In order to facilitate this, lists of the principal manufacturers of, 
the plant described are given. 

My principal reason for thinking that these notes would be 
useful to others is that I found them all but indispensable in 
my own practice, and not available in other form. My justifica- 
tion for the alphabetical method of classification is that this 
scheme admits of more rapid service on my desk than any other 
and I have attempted to supplement this arrangement by a very 
full index. For encouragement in this plan of procedure I am 
indebted to many of my engineering friends, who have. aided by 
suggestions and useful criticisms. 

Finally, the keynote of the book has been practical utility to 
the man who has to buy, sell or use construction plant, or who 
needs to know what can be done with it. The existing facts in 
the shortest time on the reader’s part, rather than interesting 
theory and clever comparisons have been kept most in mind. Be- 
cause of this, a large wealth of material that would probably be 
of intense interest to the economist and the engineering student 
has been put aside for publication some time later if it seem de- 


_ sirable, but for which there is no space in this volume, which has 


grown to just double the size originally planned for it. 
A more general idea of the scope of the work, its field and its 


limitations may be found in the introductory chapter which fol- 


thi eface. 
eee RICHARD T. DANA. 


15 William Street, New York, N. Y. 


! INTRODUCTION. 


The notes that I had on the elements which go to make up 
equipment charges on construction work were so often on my 
desk, and so necessary, in view of the scarcity of other con- 
venient sources of the information, that it was decided to com- 
plete them as far as might be practicable and publish them in 
this form for the benefit of other engineers who are obliged to 
make many estimates of construction cost. 

The efficiency of equipment is increasing much faster than the 
efficiency of labor, consequently the employment of equipment 
is becoming more and more necessary for economical operation, 
and a fairly comprehensive list of the available plant with its 
.approximate cost is now essential to a fair estimate. The 
material covered in this volume comprises the larger part of the 
eontents of four loose leaf books that form the Construction 
Service Company’s file on ‘‘Plant.” 

For his excellent work in arranging the data and in obtaining 
a great many quotations to round out the material that was in 
the file, as well as for many contributions from his own notes, 
my sincerest acknowledgements are due to my Principal Assis- 
tant, Mr. Harold Chandos Lyons, who was materially helped by 
Mr. A. C. Haskell, to whom we owe ane of the tables and 
extensive checking of the text. 

The problem of how to carry out a given plan of construction 


at the lowest cost is year by year becoming more complex, and 


it is becoming more and more necessary to apply to it scientific 
methods in order to meet the growing competition between 
various men, methods, and machines. The contractor of long 
experience who applies to his work, even in its simplest opera- 
tions such as moving earth by scrapers, the methods that, he 
knows absolutely were the best ten years ago, is competing, 
whether he knows it or not, with men who have developed up- 
to-date methods that are very likely to be twenty, thirty, or 
even forty per cent more efficacious or economical than the best 
old ones. 

It is of vast importance to know the relative costs of different 
methods, some of the reasons for which it seems worth while to 
outline here. Before bidding on new work, it is generally not 
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difficult to find out what methods the other bidders are accus- 
tomed to, and, by making independent estimates based on the 
probable methods for the most dangerous competitor, to reach 
a figure that is something better than a mere guess at what his 
bid may be. Of course, it must be distinctly understood that this 
is not an attempt to eliminate human nature from the contract- 
ing business. The “most dangerous competitor’ may suddenly 
change his methods and upset a lot of calculations, and whether 
he will do this or not is just as much a matter for psychologic 
study as what sort of hand he is drawing to when he takes 
one card. Nevertheless the man who knows his competitor’s 
‘usual methods, and knows the relative efficiency of those methods 
aS compared with his own, is in a position to bid much more 
intelligibly than he otherwise could. With the increasing disuse 
of old methods it is necessary to know the value of the new 
ones in order to know whether it will pay to change from old- 
equipment to new, and how much (if anything) the change may 
be expected to save; and it is vastly important to know what is 
the very best method for the work to be done. Hven if a contract 
can be ‘carried out at a handsome profit by the second best or 
third best method, the man is a fool who would hesitate to 
discover and apply the first best, thus converting a handsome 
profit into a still handsomer one. When, moreover, a loss is 
being faced, it is almost always due, according to my experience, 
to the fact that the wrong methods were in use, rather than that 
the contract had been taken at “impossible figures.” In such a 
situation the first and most necessary move is to ascertain the 
very best method and apply it immediately; and to assist the 
contractor and the engineer in the selection and application of 
the best method in the least time is the main object of this 
volume, which is devoted to Field Equipment. 


It is a fact of common experience that if we want, or think that 
we may want, a piece of equipment for certain work, we can have 
a large amount of free literature upon the subject, backed up by 
the extensive experience and earnest enthusiasm of the salesmen 
of equipment houses. Such information is not always reliable 
and it is generally confusing. Moreover, before it can be applied — 
to the work in hand it must be sorted, collated, studied and 
verified, a process requiring a ruinous amount of time for every 

investigation. This book attempts to save the estimator and 
contractor a large part of this time, which is ordinarily lost. 


_ The author has never sold any kind of equipment on commission 


and has never received a commission of any kind for recom- 
“mending the adoption of any machine or tools for any purpose, 
and has no interest whatever in any statement contained in this 
book except to see that it. correctly represents the economic 
facts in a useful and convenient way. Although it has been 
carefully checked for errors, it is possible, of course, that mis- 
takes may have escaped notice. If any such should be noted, 
a memorandum, mentioning page-number and line would be 
greatly appreciated. 
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The main features of equipment which bear upon economic” 
operation are as follows: 
C Cost, ready to commence work. 
Q Capacity, minimum, standard and maximum. 
E Operating expense, including depreciation and repairs. 
A Adaptability to the conditions governing the work. 

No effort has been spared in preparing this volume to put 
the information into such form as to make it available, with 
the minimum of time and trouble, and it is believed that with the 7 
aid of the information contained in these pages an intelligent 4 
estimator of practical experience can determine within reason- 
-able limits the figures for each of the above features. . Prices 
vary from year to year, and terms of sale change with the con- 
ditions; but within a limit too small to affect materially an esti- 
mate of unit cost for plant performance, I believe the facts here 
given may be safely used. For making appraisal of a plant to 

__be sold, if these figures be used they should of course be checked 
by-actual bids from the manufacturers or dealers to the ap- 
praiser. In nearly every instance the prices here given repre- 
sent bona fide quotations made to the author, but since the book 
is not written to advertise anyone no names are given. 

Except where otherwise expressly stated the prices are f. o. b. 
the manufacturer’s works. 

(C) The cost, ready to commence work, includes 
(p) the purchase price, the 
(t) cost of transportation, and the 
(a) preparatory cost, including unloading, erecting and 
getting into working position, , , 
When possible the shipping weights have been included here, 


and the freight rate may be obtained from the nearest railroad E 
_ agent, usually on the telephone. Data on the cost of erecting P) 
“and installing machinery are not very plentiful. I have included 4 


them wherever possible from the available information. 

(Q) The capacity of equipment is a very elusive quantity. That 
of a wagon, ship, bucket or scraper is usually listed by the 
manufacturer as the “water measure” capacity and must be 
corrected to obtain the “place measure” capacity. The capacity 
of a steam shovel in theory is the “water measure” of the bucket 
multiplied by the rated number of swings per unit of time; in 4 
practice it is likely to average from 20% to 70% of this, with 
the odds on the lower figure.« Therefore the capacity figures 
must be taken as purely relative for the purpose of defining the 
size or type of equipment mentioned. A good many elements 
enter into this, not the least of which is often the skill of the 
operator. A steam shovel, in particular, is dependent for its 
capacity upon the skill of the runner and the manner in which 
the runner and craneman work together. The character and 
condition of the material that is handled may greatly affect 
the performance, so that capacity under ideal conditions (which 
is the manufacturer’s assumption when rating his machines) 
is simply the maximum, and is rarely to be equaled in working 
practice. Moreover, the capacity of such a machine as a steam 


‘are apt to be outrageously deceptive. 
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shovel is limited by that of the cars into which it is loading, 


and is affected by the necessity of “moving up,” and of changing 


trains, etc. 


(E) The cost of operating a machine depends a good deal 
on the skill of the operator, as well as on the layout of the 
work, weather conditions, ete. In estimating this quantity, there 
should be included the incidental and necessary costs without 
which it cannot work to advantage. The cost of operating a 
hoisting engine, for example, includes that of coal “on the plat- 
form,’ which may include the cost of hauling coal from a 
delivery point, and should include the cost of coaling at night, 
watchman’s time, ete. The operating cost and operating capacity , 


are reciprocally dependent on each other. 


(A) The adaptability of a particular machine to the condi- 
tions governing its work is often, if not always, the most 
important feature to be considered in its selection, since on this 
feature its practical efficiency for the work in hand largely 
depends. Adaptability is affected by the peculiarities of the 
work on which it is to be employed as well as those of the 
machine itself, and for a proper judgment as to its value an 
intimate knowledge of the machine and a thorough knowledge of 
the conditions under which it is to work are necessary. Unfor- 
tunately the working conditions are not always ascertainable 
with sufficient exactness to be sure of selecting the most suitable 
plant, and, more unfortunately, reliable information about new 
equipment is scarce. Salesmen, while probably no worse than 
the rest of mankind, are always biased by their personal interest 
in the product that they handle, and they cannot be expected to 
give due weight to the faults of their own machines or the 
virtues of those sold by their competitors, and are poor advisers 
in consequence. Theoretically, a way to avoid this disadvantage 
would be to call in rival‘salesmen and let them talk out the 
whole subject in the presence of each other. The writer tried 
this plan just once, at the request of a client, and it was a 
howling failure. Advertising statements, while honestly meant, 
As an instance of this the 


following was cut out of one of the technical journals, 


“DUMP WAGON COSTS “OUR COSTS 


“Hight men can shovel one 
cubie yard of loose sandy loam 
into a dump wagon in 3 min- 
utes, therefore, in a 10-hour 


day these 8 men could load 


‘200 cubic yards of material. 


At $1.50 per day, 8 men cost 


$12.00; therefore, the labor cost 


alone on 200 yards would be 
6 cts. per cubic yard. 


“This cubic yard machine is 
loaded in 4% minute; therefore, 
in a 10-hour day one man on 
this machine can load 2,400 
cubic yards of material, or 12 
times as much as 8 of your 
competitors’ men can shovel 
in a 10-hour day. 

“On the above basis we fig- 
ure the two teams and their 
drivers, and even then taking 
this cost at $10.00, the cost per 
cubic would be .004, or four 
mills. 


“There are a number of items and incidentals yet to be added 
to both of these costs but the ratio of cost is as 1 to 21 in favor 


of this scraper.” 
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This is cost analysis gone mad with a vengeance, yet the 
man who wrote it in all probability thought that he was highly 
conservative. A great many manufacturers use special care 
that the statements in their trade literature shall be undeniably 
on the safe side on account of the very bad moral effect of 
an exaggeration. One of the large manufacturers of electrical 
machinery has been known to permit salesmen to state as the 
working efficiency of certain machines a percentage of the 
results shown by mechanical tests, on the*~ground that a dis- 
appointed and disgusted customer is the worst advertisement 
possible. Notwithstanding this fact, there are many machines 
that would be much more generally used did contractors feel 
confidence in the statements regarding them. The old and tried 
machine that is not especially well adapted to the work in hand 
is thus often used for lack of reliable information about the 
new and unknown one. 

No book can tell a contractor automatically what equipment 

~is the best for his use, but it is possible to put him in possession 
of vastly more information than has heretofore been available, 
and this has been attempted in the present volume. - 

The object of this book being primarily to furnish the in- 
formation needed by contractors, and the material having become 
rather voluminous, it was thought advisable to leave out a 
great many items which might be useful to a very few contrac- 
tors, but which would not be generally employed by the vast 
majority of them. The author will appreciate hearing from 
contractors who would like to find more material than ‘obtained 
in the book, with a view to finding out the exact demand for 
extra matter, and will endeavor to insert such additional material 
in future editions. y 

A most important point to which attention is called is that all 
the illustrations in this volume are for the purpose of illus- 
trating types of machines of which costs and performances are 
given. No quotation or price mentioned in these pages is to be 
taken as referring exclusively to any one machine illustrated 
or to the production of any one manufacturer. The prices are 
frequently averages of several quotations, while the illustration 
that goes with this price is that of a standard piece of equipment. 
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- AIR COMPRESSORS 


These machines are for the purpose of putting power into 
proper form for convenient and economical transmission. Many 
of the operations that formerly were done only by hand are 
now being accomplished by machinery and machine tools driven 
by compressed air or its substitute, compressed steam. Under 
Many circumstances a drill can operate by steam as well as by 
air, while for the hand tools, such as riveters, stone cutters, 
etc, the use of steam is not convenient beeause of its high 
temperature and sometimes because of the dense white cloud 
of condensing steam which is opaque and wet. In general, air 
is never at a disadvantage as compared with steam in con- 
venience of working; and where they are equally convenient the 
ruling economic feature is the distance to which the power 
must be transmitted. A boiler is less expensive than a boiler 
and compressor of the same power; hence for short distances the 
steam. power is more economical, other conditions being equal. 
As the distance of transmission increases, the relative economy 
of the steam transmission decreases, on account of heat losses, 
and there is, therefore, a point at which the extra economy of 
the air transmission equals the extra cost of the compressor. 
For greater distances than this the air transmission is economic; 
below it direct steam is the less costly. The actual position of 
this critical point for each set of conditions depends on the 
conditions themselves and can be worked out when they are all 
determined. It should be remembered, when considering such a: 
problem, that it is quite possible to carry steam for half a mile 
in well lagged pipe with inconsiderable heat losses. 

The chief peculiarity of air compression for these purposes is 
that, as the air becomes compressed, its temperature rises. It 
may then be cooled at the place of compression by artificial 
means, or it may be admitted to the transmission pipes without 
first being cooled. In the latter case it becomes cooled more or 


less in transit, necessarily losing some of its pressure by the 


act of cooling, with a consequént loss of efficiency. For large 
installations, therefore, it is customary to do the coojing in 
the engine by a water jacket, or water jets. 

A cubie foot of ‘free’ air, at normal atmospheric pressure 
of 14.7 lbs. per square inch and initial temperature of 60° F., 
will have a temperature of about 225° F. and pressure of 2.64 
atmospheres when compressed to one-half its original volume if 


there be no escape ef the heat which is necessarily generated 


by the increase of pressure. This is “adiabatic’’ compression, or 
compression without loss of heat. If by a cooling arrangement 
the generated heat could all be removed as fast as generated, 
so that the temperature should remain constant, then the final 
pressure would be two atmospheres for the above example, and 


the compression would be “isothermal.” In actual practice some 


heat is lost through the cylinders, so that neither the adiabatic 
nor isothermal curves represents accurately the facts. 
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If V represents final volume, | 
v’ represents initial volume, 
P represents final pressure, F 
P’ represents initial pressure. 
Then in general, Pp n 
. GQ) p= (z) 
(2) For isothermal compression, n=1 
(3) For adiabatic compression, n=1.4 
For commercial machinery the exponent will be somewhere be- 
tween these figures, depending upon the efficiency of the machine 


Temperature, Degrees F. 
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and the amount of cooling that is introduced into it. These three _ 


simple formulas combine the theoretical facts. The diagram 
on page 8, Fig. 1, giving in graphic form the adiabatic curves 
for temperature, pressure and volume will enable the approxi- 
mate temperature to be obtained without tedious calculation. 
There follows also. a diagram, Fig. 2, from “Rock Drilling,” 


‘by Dana and Saunders, from which may be obtained the cubic feet 


of free air required to run any number of drills at sea level 
and at various elevations. 

Compressors may be divided into two general classes. The 
first classification divides them into the straight-line com- 


Pressure in Ibs. per sq. inch. 
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Number of Drills. 
Fig. 2. Diagram Showing Cubic Feet of Free Air to Run from One 
to Forty Rock Drills at 75 Ibs. per sq. in. Pressure, 


pressor in which the steam and air cylinders are arranged in 


a, straight line and the power is applied through a single long 
piston rod connecting all pistons; and into the duplex compressor 


which consists of two compressors set. side by side, each made up 


of a steam and an air cylinder connected to a crank shaft 


- earrying a single balance wheel. The cranks of the two sections 


are set at a 90° angle to each other with the object of producing 
no dead center and to enable the machine to operate at very 


low speeds. 
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The straight line machine is usually of lower cost, requires 
lighter foundation, occupies less room than the duplex, is more 
reliable in the hands of an average engineer and is a machine 
for every day service in moderate capacity. The duplex has more 
uniform operation, higher efficiency and greater steam economy. 
Another advantage is that in case of accident one side of the 
machine may remain uninjured and can be run in an emergency. 

The second general classification divides them into steam driven 
and power driven compressors. In the former the steam cylinder 
is an integral part of the machine. In the latter the compressor 
is operated by power outside of the machine and may be driven 
by belts, ropes, chains, gears, or a direct shaft connection. Of 
these the belt driven is the most common and the direct shaft 
is used only with electric motors or water wheels. Compressors 
may be classed also as vertical and horizontal. The vertical type 
is advantageous where space is limited, as the machine is small, 
and is commonly restricted to the power driven class. The 
horizontal type is generally considered the better. Another 
classification is that of the single stage or compound stage. 
This has to do with the degree of compression to which the air 
must be subjected. 


Fig. 3. Standard 9!/4-inch Compressors on Portable Boiler. 


Locomotive Compressor. The simplest type of air compressor 
is the standard locomotive pump used for air brakes. This ma- 
chine is of the straight line type and was originally designed for 
locomotive air brake use, but has since been applied to over one 
hundred different kinds of service, such as small pneumatic tool 
operation, cleaning metal surfaces, sand-blast outfits, in sewage 

. ejectors, for pumping and conveying liquids. 

Westinghouse Standard steam-driven air compressors are illus- 

trated in Fig. 3 and the Cross-Compound by Fig. 4. 
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Diameter of steam 


Cenid ub ate (2) Seer 
Diameter Of air 
Cynder 6.0 ces 
Stroke. ...-....05. 
Steam admission 
BOUNSG! “a ' cate oases “ 


Steam exhaust pipe 
Air admission pipe 
Air delivery pipe.. 
Rated speed, single 
strokes per min. 
Displacement at 
rated speed..... 
Average actual 
displacement .. 
Overall dimensions 
Net weight....... 
Weight, boxed.... 
Price, f. 0. b. fac- 
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1 
TABLE 1 
. Cross 
compound 
8-in. 9%-in 11-in. 10% in 

” a ” H. P. 814%” 
: 9% 11 {fee 14%" 

” ” » AB Pe) ENA 
8 9% 11 {Lp isy 

10” TO” a Renee LEZ, 

” ” ee ee? 
14%” 14” 14%” 114%” 
14%” 1%” 14%” Dee 
14y%,” 14,” 1y4” 1%” 
120 120 100 100 

35 cu. ft. 49 cu.ft. 66 cu. ft. 115 cu. ft 
20-eu. ft. 28 cu. £t 45 cu. ft. 50> custt. 
42x18x14” 42x18x15” 51x22x16” \ 52x37x18” 
450 Ibs. 525 Ibs. 850 Ibs. 1,500 Ibs. 
550 Ibs. 625 lbs. 975 Ibs. 1,750 Ibs. 
$96 $100 $150 $325. 


Compound Compressors 


Fig. 4. 


One of Two Cross 
In- 
stalled at the Plant of Heath 
& Milligan Manufacturing Co., 
Chicago, III. 


This type of compressor requires no foundation (being bolted 


to a column or wall) nor accurate alignment cf parts. 


The usual 


method of installing a water jacketed compressor of this type is 
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If the conditions do not require a water jacket 


shown in Fig. 5. 


harge 
f ele- 


the water pipe connections and valve, and radiating disc 
pipe may be omitted. The approximate prices of the chie 
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_ ments are: Lubricator, $6.50; Governor, $14.00; Air gauge, $2.50; 

- Main reservoir, $24.50; Drain cock, $1.00. ; 

ae Standard electric railway compressors without water-jacket for 

_ use in connection with direct current and wound for 600 volts, 
have also found a great variety of uses where the operation is 
not continuous for over 20 minutes or 50% of the time. Fig. 6. 


Fig. 6. Direct Current Motor Driven 
Air Compressor. 


TABLE 2 

Cyl. Diam. Displacement, 

and stroke, cu, ft. per Shipping 
; inches min. 100 Ibs, air Price weight 
< 5 x3 14% $275 750 lbs. 
: 5x4 25 325 1,100 Ibs. 
7 x5 38 425 1,400 Ibs. 

T4x5 © 50 475 1,600 lbs, 


. Compressors of this type with direct current motors wound for 

i other voltages, and with single, 2 phase, and 3 phase alternating 
current motors of various voltages and cycles are manufactured, 
but the prices vary too greatly to be tabulated. 


Cost of Installation. In Gillette’s “Rock Excavation” the cost 
of installing a compressor plant is given as follows: 


Rand, Class C. 


pe 24x20-in. compressor, original cost, $4,000.00. 
+ 150 H. P. locomotive boiler which cost $1,000.00 (2nd hand). 


Plant could furnish 1,300 cu. ft. free air per minute at 80 
pounds (pressure, or enough to run 10 or 12 drills. 


Cost of installing boiler: 
22 days, laborers, at $1.50......sseerreercccceeeceecsress $ 33.00 
23 days, engineers, at $3.00.....++.+++00 S Seiicrits .. 69.00 
13 days, mechanics, at $4.00 Ae Di pi 
13 days, mechanics, at $2.00....---++eeeeerreereees weer 

1 day, bricklayer, at $4.00......sseree reese eeeee ere eenes 


~ Total ..-.++eeee PAOR POL AED LOO OD TOI AKC 


rg 
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Cost of installing compressor: 
120 days, laborers, at $1.50....... siatstere-s vccstelleve 5 
47 days)engineers, at. $3200 si. cou ae oe ee 
2ocdave “mechanics, at’ $4005.54 \casaeemiee. 
80 days, mechanics’ help, at $2.00 
50 days, carpenters, at $3.00 5 evens atte tare 
3 days, bricklayers, at $4.00.......... 
Gudays>--teams,|'at /$4.00: << cise eie wicca ats 
8edays,-foreman, at. $3.00)... ...eesuee. 


POG AI ec cel atolets toi iclior ovoreterenvis tetelon overs teuelanets 
Cost of materials: 


(2000s. ft. (tar: paperkCi Havering eines Sees 
o2 eu: yds. concrete, ate S400. Soca. tc, oicee stele care ee 
BoM brick; At’ $ TOO Sas coais stavros chores Shee rele 
6cpbis..cement,:3t$ 2000.5 ks cme see ce eee 
Sand cided aldo ih teeta sv oneiieae aoe eee eae eee ee CRT niece kta 
OCA ase eiSioks (excte coerepesehaeioe erent tes woe sm crate rome eae $572.00 


~ Cost of large compressor plant. The following is the estimated f 
cost of a compressed air plant in a western mine designed to : 
furnish air for 20 drills of 3%-in. size. 


4 high pressure boilers (66 in. x16 ft.)........cceccceee $ 6,000.00 
Frousing “and installing boilers... ss0...0 lc ost eee -. 2,000.00 
Duplex compound air compressor.............. - 16,000.00 
Housing and installing compressor............ 2,000.00 
Pipe, 1,000 ft. 6-in. and 1,500 ft. 1-in..3.... 1,200.00 
Miachine ‘shop. ands tools. < <u se sci oer eet eee 800.00 

DOTA Tie; 5.16 aialie ste: s foresees, ae ley ansreueetonley Merete eee ee - $28,000.00 


Estimating Costs. Mr. Gillette says it is usually safe to esti- 
mate on a basis of $1,000 per drill for the cost of a large and 
efficient compressor plant, and temporary housing and pipe line, 


Fig. 7. Power Driven Single Stage 
Straight Line Air Compressor. 


to which must be added the cost of the drill itself. If a more 
permanent building is provided, the corresponding cost of the 
compressor plant may be $1,500 per drill, 

The prices of air compressors vary with the type, size, equip- 
ment and other conditions/ under which they are to be used. 


y 
v 


amen’ 


age a 

eS <q lan 

ag 7 3 

Size of air eee Air Pressure Brake H. P. > 4 

Cylinder Bos (Lbs.) at Belt Pulley. | © 

— 

© ie sa re} 

a Mas eS ai : 4 oF cy) 

acs a & a 2O< 2 a & ai ES o 

fe) ae | 8 a a a = A es 
6 6 40 45 100 5.5 8.5 5x2 1,420 
8 8 100 50 100 12.5 19 6x2.5 2,500 
10 6 115 15 20 8 10 5x2 1,750 
wal) 10 180 55 100 25 3 7.5x3 4,000 
12 8 205 20 30 16 22 6x2.5 3,100 
tone 12 310 60 100 46 62 11.5x4 7,500 
14 10 335 25 35 30 38 10.5x3 5,000 


\ 


AIR COMPRESSORS — ie as 


Prices are herein given per cubic foot of displaced air for the 


commonly used sizes of compressors. Only a few of each type 


are tabulated as it is impossible to include all that are 
manufactured. 


TABLE 3 


POWER DRIVEN, STRAIGHT LINE, SINGLE STAGE, HORI- 
ZONTAL AIR COMPRESSORS 


7 


~ 


The prices of compressors of this type range from $4.75 per 
cu. ft. of_displaced air in the 6x6 size to $2.25 per cu. ft. in 


the 14x10 size. 


TABLE 4 


STEAM DRIVEN, STRAIGHT LINE, SINGLE STAGH, HORI- 
ZONTAL AIR COMPRESSORS 


; Steam Pressure 80-100 Lbs. 


Size a OO : . 
of Cylinders “ER Dimensions 4 
i> 9 — Air RP tes fo eee f 
Sesh ys gan Pressure Steam ie ss z 5 
Oe es) SCR. (Lbs) Cyl. Be ba a 
SINR hata 2 a AS ” 
ie a4 SO" & ee p g | sh 
Be os esoe ans 4 d 4 Ber nest oe “ 
Os HO Fan BOT Fs a feces s 
no 4 Om A Slee A a rales fi : 
40 45 100 5.5 8.5 tj 2 5 2,000 
4 . 16 ‘ 115 15 20 8 10 dab. 2 5 2,500 
8 10 8 145 30 50 14 20 9 2.5 5 3,700 
10 10 10 180 55 100 25 36 10.5 3.5 5 6,100 
i. £0 42 10 260 35 55 28 38 il 3.5 5 6,500 
12 12 12 310 60 100 46 62 15 4 6 9,100 


The prices of compressors of the above type range from $8.30 
per cu. ft. of displaced air for the 6x6x6 size to $3.10 per 


eu. ft. for the 12x 12x12 size. 


al gate aint ie | 
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The larger sizes of steam driven, straight line, single stage 
compressors are as follows: 


Steam Pressure 80-120 Lbs. 


Size soo 
of Cylinders “£5 Dimensions 
2"8 LHP.in 7 a 
apaat =| Air ee. in : > 
& a a son Pressure Steam th # 3 4 
Sie 2S Bie Gaba) Cyl. Sky Fass cape 
Beas ows ches 2 = 
if ga 2 Sah » Ss ic 
Le} é 3 OD 
geras eo Beq) sd WO) age eee 
en Sk eee 
Pie eile ore) er es py en a ec e 
18 18 18 630 40 80 75 115 15 4.5 4.5 17,500 
18 20 24 805 40 90 90 150 19 5.5 5.5 24.500 
20 22 24 975 40 85 110 175 19 6.5 5.5 25,500 
20 24 24 1,150 25 50 95 150 19 6.5 5.5 26,500 
22 22 24 50 100 124 188 19 5.5 5.5 27,000 
24 24 24 1,150 40 80 125 200 iB) 5.5 5.5 27,500 


The prices of the above type range from $3.20 per cu. ft. of 
displaced air in the 18x18x18 size to $2.50 per cu. ft. in the 
24x 24x 24 size. 
TABLE 5 
STEAM DRIVEN, TANDEM, TWO-STAGE, HORIZONTAL 


COMPRESSORS 
Steam Pressure 80-150 Lbs. 


Size of Cylinders £92 I. H. P. in Dimensions 
“HS Steam Cyl- 

A oes inders, Sea a 
g i Sete daOy Oh EP 2 > a 3 
2 a) fou ie 3 4 
n> AT a5 gas a is LS < es 
at a Se ee B 2 aS a = 2S 
FS) [ee SpiorRcle eS ot eee | 4 bo = "ob bo 
RS Aekr fe ene fe a OS S i A cs Gy) 
Os oR Nees Sy ae SS oes 3 Ewer 
14 16 10 14 690 120 130 18 4 6 19,500 
18 20 13 LS) eee. 185 205 21 4.5 7 28,000 
22 24 15 24 1,645 270 300 26 5.5 8 43,000 
24 27 16 27 ~=—.2,180 355 395 29 6 8.5 52,000 


The prices of the above type range from $2.90 for the 14x 16x 
10x14 to $2.00 for the 24x 27x16x 27 per ecu. ft. of displaced 
air. This type is largely used as a compressor of intermediate 

“economy between the straight line and cross compound types. 


TABLE 6 


POWER DRIVEN, DUPLEX, CROSS-COMPOUND, HORIZON- 
TAL COMPRESSORS 


Reeth < 

u. F't. Free Air rice per Cu. Ft. Weight 
Size (Ins.) Per Minute Air Displaced be.) 
10x 6x10 205 $4.30 7,300 
14x 9x12 445 2.60 12,500 
19x12x16 890 2.00 25,000 
25x15x20 1,700 2.00 60,000 


Further sizes of duplex single stage air compressors are not 
given as they are used only under special conditions where low 


AIR COMPRESSORS © 
pressure air is required, such as caisson sinking, air lifts, pies 
where each installation requires special cylinder sizes. 


ber 


Fig. 8. Duplex Belt Driven Compressor. 


TABLE 7 
STEAM DRIVEN, DUPLEX, TWO-STAGE, HORIZONTAL 
y COMPRESSORS 
f. Steam Pressure 80-150 Lbs. 
/ LH.P. ' 
S gi a 
Size of Cylinders b a - 
Diameters ae Ps H & ~ 
> Fe Bos ~ s s a 
ae ta wu VO-n be ? a om 
ce Ss Bos 4 mM 5 =| 
lw ~) & Leah om <q 5 — Ret; 
Baad oe an Oo fh a 2 a » 
& ai ooo 25 2, 2 a 2 © es 
oS Ss * 9s ° BO | a FSI = 
® Are POR a & Ss 2? & ® 
7) ae Ag eS mh A B 
YT 610 6) Meno 205 32 35 9x5 8,900 
9 14 9 12 445 70 80 10.5x6 13,000 
12 19 12 16 390 140 160 13.5x9 25,500 
16 25 15 20 1,700 270 300 17x11.5 55,000 2 
Ls 28 | 24 2,380 375 420 19x12.5 68,000 


: _Flg. 9. Ingersoll-Rand Straight Line Steam Driven Two- 
j Stage Air Compressor. 
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The prices of compressors of the above type with simple steam 
cylinders vary from $5.50 per cu. ft. of displaced air for the — 
7x10x6x10 size to $3.00 for the larger sizes. These com- 
pressors are usually sold with cross compound steam cylinders, 
Which cost approximately 35 cents per cu. ft. extra. 


Fig. 10. Ingersoll-Rand Duplex Corliss gteam Driven 
Air Compressor. 


TABLE § 


CORLISS ENGINE DRIVEN COMPRESSORS, SIMPLE STEAM, 
TWO-STAGE, AIR CYLINDERS 4 
Steam Pressure 90-120 Lbs. 


Size of 
Cylinders 
Diam- £Oe 
eters Ho I.H.P.in Steam 
~a A As ee ee at A 
5 ri ay is} ressures Q 
§ a k Z aot : Dimensions 5 
Deeaeerege a | sp tere a x 
SA yg ies » 6 
mM =) om o 0] R 2Q 
AS 9 a eae 8 et a e) 
Asn S) = is] “ 
SB DBS ies cee ee 3 
A Awa A ae ee e 
16 27.-:16 |. 24-42,0005 S305. — = 320)" (842 setae ety 75,000 
18 30 18 27 (2,590 390 410 440 34 14 10 92,500 | 
20 33 20 30 3,340 505 530 560 37. edb 11 125,000 
22 37 22 36 4,200 625 665 705 42 15 12. 158,000 


The prices of these machines with simple steam cylinders range 
from $3.75 to $2.90 per cu. ft. of air displaced. They are usually 
sold with cross compound steam cylinders, which adds about 35 
cents per cu. ft. extra to the price. 

The foregoing list of compressors gives a complete line of the 
commonly used compressors starting from the small capacities 
of the less efficient designs through the various Stages of de- 
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velopment to the larger and more efficient units of the highest 


type. 
COST OF COMPRESSOR INSTALLATION 

An air compressor, electric generating, and pumping outfit was 
installed for the Water Board of the City of New York at Corn- 
wall Landing on the Hudson River, about 2,000 ft. south of the 
West Shore Railway Station. This plant was used to supply air 
for drills, pumps, and general shaft and tunnel work, in driving 
the siphon under the Hudson at Storm King Mountain. 


Compressor equipment installed. Two (2) AG x 23x 16 Class 
“TJH-3” cross compound steam driven air compressors, having a 
piston displacement each of. 1392 cu. ft. designed to operate con- 
densing; air pressure 100 to 110 Ibs.; steam pressure 150 lbs. 

One (1) 48” improved type of vertical aftercooler. 

One (1) 54” dia. by 12’ vertical: air receiver. 

Boiler equipment and pumps, ete. Three (3) 130 H. P. Sterling 
boilers. 

Two (2) 6 x 4 x 6 outside packed boiler feed pumps built by 
the Buffalo Steam Pump Co. 

Two (2) 6 x 5% x 6 piston type tank pumps built by the 
Buffalo Steam Pump Co. 

One (1) 10 x 18 x 10 independent jet type condenser built by 
the Buffalo Steam Pump Co. 

One (1) 400 H. P. enclosed Berriman type feed water heater 
built by the F. L. Patterson Co. 

One (1) 20 K. W. Kerr steam turbine generating set built by 
the Atwood Reardick Co. 

One (1) station panel complete with necessary switches, etc. 

One (1) feed water tank. 

2,500 ft. of 6-in. black wrought iron pipe. 

2,500 ft. of 14%-in. 2 conductor cable. 


The above equipment was installed on rented property on the 
Hudson River and immediately adjacent to the right of way of 
the West Shore Railroad. Cost including this equipment plus 
the cost of the railroad siding, actual building and foundations, 
piping in power house, boiler setting, together with all labor 
and other charges for putting this equipment into operation, 
laying the air pipe from the plant to the shaft, some 2,400 ft. 
distant, and electrical connections between shaft and power 
house, and adequate well to obtain boiler feed water and making 
proper connections to the Hudson River with strainer, etc. for 
condensing and circulating purposes, approximately $35,000.00, 
which includes the following costs: Compressors, aftercooler 
and receiver, approximately $13,500. Balance of equipment, con- 
sisting of boilers, pumps, generator set, water tank, pipe and 
electric conductor, eic., about $10,000. Railroad siding, building 
and foundations, piping in power house, boiler settings, well, 
erecting stacks, labor, superintendence, charges for placing plant 
in operation, rental, lease for railroad siding, and incidentals, 
$11,500.00. 


i AIR COMPRESSORS 
= 
Si z 
uses lead wool for its gas mains and caulks it with a chipping 
p _ hammer having a 3-in. stroke. This is operated by air supplied 
# from a portable compressor outfit of light weight, having a self- 
contained water cooling system and a simple gasoline engine. 
= Y The capacity is about 50-75 cubie feet of air, which is sufficient 
for 7 or 8 hammers. Table 9 (from an article by Colin C. 
Simpson, Jr., written for the American Gas Institute, 1910) shows 

the cost, air capacity, ete. of the various types of outfits in- 


vestigated. Hand work, the method formerly employed, required ~ 


Fig. 12. 


ei each joint 2% hours in yarning and 7 hours in caulking with 
lead wool; two men completed one joint in a 10-hour day. About 
160 lb. of lead wool were used. With the compressed air outfit 
it is stated two men can yarn and caulk two joints in a 10-hour 
day. The men stand on either side of the main and the caulking 
iron is alternated between them. The pressure of the caulking 
fron is said to be uniform and to insure a perfect joint, using the 
same amount of lead wool pressed into a smaller space. The 
gas engine consumes about 1 gal. of gasoline per hour and the 
_ pressure maintained averages 600 lbs. 


4 


‘Portable compressors. The Consolidated Gas Co. of New York 
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FRR Ry oe eeg eee 
AIR COMPRESSORS 


ucester, Mass., has large areas covered with glacial bouts 
, which add greatly to the cost of any sort of Svar aes and 


to blast these boulders until March, 1910, when a single stage air Se 
compressor, driven by a 15 H. P. gasoline engine, the whole a 
mounted on a steel truck, was purchased by the city. An air 
cylinder of 8x10 inches gave 96 cubic feet of free air per minute Ss 


Fig. 13. Sullivan “WK-3” Air Compressor Outfit and Sullivan 
“DB-15” Hammer Drills. 


at 165 revolutions with 80 to 100 lbs. air pressure. A hoisting 
attachment was mounted on the rear of the truck for pulling 
rock fragments from trenches, etc. Besides this, the machine 
Was provided with a gasoline tank, cooling tanks, and an air 
receiver. The outfit weighed 8,000 lbs. Hammer drills were 
used, and holes 5 ft. deep were frequently drilled in 30 minutes, 
The price of a similar machine complete is $1,350.00. 


An outfit like this with 3 hammer drills has been used at 


= 

= Yonkers, on similar work. WHach drill averaged 50 ft. per day 

and the cost of operation was as follows: 

8 drill operators at $3.50 per GON age’ 2,0 Sinaia A aye erence ate 
«Compressor attendant .......cc.-cce0. whose altwetetele; actacore OA Sri) 

_ Gasoline, 15 gallons at COC r eae Moe ico arals Mee On - 8.00 
__ Interest, renewals, wear and tear...... CRAM CRCIRROSS Orc Bem CULO, ehudile-! 
k 
~~ Total COSt «cece eee e reece renee scenes OOF Oe 


‘This gives a cost of 14% cts. per ft. of hole. The work was 
formerly done by hand at 30 cts. per ft.; each man received 
$1.50 per day and averaged 5 ft. of hole. c 
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ills are not of the 3-in. size, find out the. num 6: 
rills which equals the drills proposed for use. 
“Relative Capacity of Rock Drills” is for this purpose. 
2. Observe the height above sea level. 
es Determine the air pressure that you would carry on the drill. 
4 The size of the compressor in free air capacity at the given 
tude will be found in the diagram. 
In the table of altitudes opposite each height and under ihe! 
line of pressure is found a letter, as for 8,000 ft. under 76 lbs. we 


mbers of 3-in. drills; also diagonal lines leaning to the left 
larked ‘‘cu. ft. free air per minute.” The meeting point of the 


in compressors. For example, 10 


rills, at 8,000 ft. and 76 lbs. We find the 10 drill line meets the > : 
line marked H just below the cu. ft. capacity line marked 1,300; 
chus indicating the capacity needed in the compressor. In the 


same way 88 lbs. at 6,000 ft. altitude take the letter I, and for ~ 


a 


ix drills the drill line meets I just below the air capacity line — 
900, or 20x20 compressor. 
‘As it is a very common practice to use air in drills and light 
machines at full stroke, I append a table of efficiency of com- 


essors when the air is so used at 60 lbs. per sq. in. gauge — 


ressure, and at various heights above sea level. 


TABLE 10 


Efficiency of Com- 
pressor, Per Cent 


100.0 
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; ounds per 100 sq. ft., 4c per pound is ehereed for the heavy 
is weighing from 45 to 56 pounds per 100 sq. ft. ae | 
11 board is made in standard sheets, 40x40 ins., and 41x40_ 
It varies in thickness from 1-32 to % in. and in weight 
The net price in 100-pound lots is 


Price 
per sq. ft. 


estos cements are used for covering boilers, domes, fittings, 
and all irregular surfaces, and may be used over asbestos 
cell boiler blocks, when it makes an excellent covering. 
mn mixed with water to a consistency of mortar and applied 
—e ith a trowel, it forms a light porous coating which is the most 
‘effi ent non-conductor. The cost of this cement is $33.00 per ton. 
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ASPHALT PLANTS — 
MD 


ASPHALT MIXING PLANTS 


A semi-portable asphalt mixing plant (Fig. 15) designed 1 
meet the requirements of paving contractors and municipal 
Street repair work consists of a double drum dryer with cold 
material elevator. The dried materials are delivered into 
hopper and thereby conveyed to the hot material elevator, fro n 
which they are discharged directly into the revolving screen 
which is located above the hot material bin. This bin is sup- 
ported in a tower and from it the hot materials are cella 
,to a measuring box in which the materials may be either 
measured or weighed. The melting tanks (of one thousand pros 


lons capacity each) are arranged in a battery of six and are pro- 


BS. 


< 


vi 
a 
3 


Eign15, 
nicipal Repair Plant or General Contractors’ Use. 


Iroquois Semi-Portable Asphalt Mixing Plant for Mu- 


vided with suitable covers, and fr 
veyed to the bucket by the dipp 
arranged with trolley track 
weighed. The mixer is provi 
may be easily interchanged f 
The power plant consists of 
h. p. engine mounted thereon 

The engine and boiler ar 
heavy foundations necessa 


om them the asphalt is con- 
ing process. This bucket is 
and each batch of asphalt can be 
ded with two sets of shafts which 
or mixing either binder or topping. 
a locomotive type boiler with a 50 
€ mounted on skids and there are no 
ry, thereby making the Plant easy to 


PEND hat icc) See SERRE? Ye kre ee, wes ee! 
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ASPHALT PLANTS 


remove. The plant has 1,000 square yards per day capacity; re 
total weight, 63 tons; price, f. o. b. Buffalo, N. Y., $10,500. 
An asphalt mixer was used in Lincoln Park, Chicago, during 
1910 to construct an asphalt surfaced driveway. The road was 
40 ft. wide x 4,631 ft. long, and had 2 inches of asphalt on an 8 
in. base of crushed stone. The total amount of asphalt was 
22,818 sq. yds. The material was mixed in an asphalt mixer 
in the following proportions: 


1 part torpedo sand 


; 1 part bank sand AAG OI RN 
3 parts %-in. stone ap 
a EXSDINGINE DSS Satin ioes + Or IeRnG Gl OIE nO Icke enews ad eric sc 
. Total ay Cue GET Oil Dox ot. < vesetele how aresasike aoe ors iome 921 
The total costs were as follows: 
MAHOPROMMSTOINE DEL SCs) VCiepe is «sre co evs 61+ coguersieye fui o, aysea isl auets $0.498 au 
Mean OMFASDNalts DCT SCs Ve sic cccie csi oye v,0 veers syayeunyereseieraneye 352 
e\ Stone for base, per sq. yd....-<. Saad aon foarte, ola po canaodee takes iuete teks .394 
PAS Diab eIMAceTIal, (2) le ci. cto ous eet ce se ewe we screenees .394 
TotaleperiSQUATe VATA 1.6 fe cele ve ec te wine eee cs ene see $1.638 
WWabor costlof eurbs per Mins ft. S15 eects Mier ers eee Mis else 0) a) @mepe le 64 
Material Gost, Of CULDS, DEL, Tiny Lty ye ore ein cyells wuers © sys tie oistoe wise 21 
IRATE COST MOL CUD cc oie oe a on e/a la ccs 5 oteica oisycilela ale n/n 's! sista la $0.85 


‘These costs include all repairs to the plant, but no depreciation. 
The cost of the plant was as follows: 


Link Belt Co., asphalt mixer.... 
Gasoline ) tractOry 5... sik ees 
GHEOMEOLICI jes) oye ole Wie <yae py ota er eusig 

MIBEEOMIOGOLLET) cowie. ogo) oie, seusyeye eyes © 0.0 9 
Asphalt tanks and tools .....--..- eee eee este e etree 


Motali value Of, Platine oie. joi -0ie.e Sie vie music ginies ¥ ei + oieye ope gis 


ASPHALT REPAIR PLANTS 


The municipal asphalt repair plant of Indianapolis, Ind., is 
described in Engineering and Contracting, Wl ROX 1 NOGA. 
f The plant has a capacity of 1,200 square yards of 2 in. asphalt 
¢ per day, and cost $15,525. The total cost, including one 5-ton 
steam roller, four dump wagons, five wagons, office building, 
roller, stone dust and tooi sheds, all tools necessary, and the 
preparation of the yard was $20,557.68. 
¥rom June 16 to December 31, 1908, 101,743 square yards of 
surface mixture were turned out at a total cost of about 64 cents 
per square yard. One day was lost on account of rain, four 
days waiting for material and seven hours for repairs to plant, 
The cost of material used was, for California asphalt $23 per 
ton, for Trinidad asphalt $29 per ton, for limestone dust $3 per 
ton, for residuum oil (average) 5 cents per gallon, and for sand 
90 cents per cubic yard. 
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erected on a lot 175 ft. x 260 ft. and covers about 1,500 square 
feet of ground. 


The cost of plant was as follows: 
Demolition of old garbage plant buildings....... Beare $ 475.00 


tract, $16,862.50; city alterations and additions, r 

DAs CSOD OE raters cites elre sans ciel ele Behe Ga eheie ot ene oe 19,599.00 
Maradifences and “Sates os c.iciesevd ae wraee rate ree take tie ee aa 859.00 
SAC CHa ee ENA. CHS! i55 6 6 3a anton Cor onerictiere tons ake cael hatelet aeatend ne eee 1,189.00 
War DAVeMments ‘And \ATALISS .%c)a\e,s o1s.b70s crettiows ep atone arc eee 6,721.00 
peower tanlcyand “Mery 5 oo. wrote isle bicladere there eek eee ene 1,330.00 
NVater pipes“ and outlets. ose le ae eles eee 1,015.00 
VWraterhouse and \ platform ..4 (teh cea oe eee 1,471.00 
PS DIALS SIO. orsi eo la. orcue’ sieve e teie brorat are aie or aha stole a nee 289.00 
Bigzeksmith Shop*and equipment. 2. .\ «ls we ceieouls cciee 222.00 
Stable, rolling pen and wagon shed............++eceene 5,311.00 
Stonecrusher-and.storage) bin. «nose cee eee 1,966.00 
Wardtmaterial, ‘Dins..3/so: dis nse svelte ae a ee, ene 332.00 
Onicehand (store: -room. bulldinge a) Sok ord cea ee 5,509.00 
Manding bins “and: TOAAS sswlse clonic cies ee 1,432.00 
Beal er INU RIO Mere creMass ts a's siabe «chr eaola arr etme are 352.00 
General cleaning of premises.........0....00- y 298.00 

FLO Callers. aks a0d: saree. ei a, stacclaters te cictraeicici aie chee ee $48,370.00 


In addition to 134 tools of various kinds included in the con- 
tract price, the plant is furnished with the following: 1 roller- 
mounted platform scales; 1 4-wheel hand truck; 12 wheelbarrows, 
18 shovels; 10 axes; 6 picks; 8 crowhars; 8 sledge hammers; and 
a number of small tools. The shed tools consist of the following: 
2 tool boxes; 18 street barriers; 1 8-ton steam roller; 1 3%-ton 
steam roller; 1 1,000-lb. hand roller; 1 fire wagon; 1 mixing 
kettle; 18 asphalt irons; 66 asphalt axes; 107 picks; 18 mattocks; 
142 shovels; 24 wheelbarrows; 6 axes; 200 ft. of hose; 6 sledge 
hammers; 8 chisels; 10 iron bars; and other small tools. The 
testing laboratory is equipped with cement testing apparatus, 
oil testers, brick testers, etc. . 

In addition, 17 mules, 3 horses, 8 sets harness, halters, blan- 
kets, etc., for the stable, and i0 wagons, 8 carts, 2 farm wagons, 
1 float dray and 1 buggy were purchased. 


This equipment cost as follows: \ 
Live stock, harness and stable equipment........ «eee 6,197.00 


Rolling stock and equipment..... cs. tse eee 3,180.00 
VAM ESCO ONS! (5 siaia inicio ate: ah sclel ale tene setae hate eaee ee neath ene a 837.00 
PSUTE SET LOONS [7 ps020) bier blle cates aie aoe gi to PG a ee RRR Eee ' 5,492.00 
Offices furnitures <s5 5 cee cscs ese DIOR PROSE CHO Bad cy 447.00 
Mahboratory equipment) 4... sc cle cteierers Coe eaten ee ee 1,490.00 

PLROUAL UE al oregets eee bray ereselate Reais om ae at ne siwidrar rebels eee ee 0 $17,643.00 
Tee(-ton steam” road roller: ie wim eral ener ee ene $1,113.00 
1 150.00 
1 396.00 
Rolling stock 1,027.00 
Railroad plows .with extra points 39.00 
Wheel scrapers 140.00 
Harness saa 139.00 
Live stock «++ 1,700.00 


DOtaL! Vieieis ats oi aie Selvin aneteveueherotteie lialie Ges hetero aera ee tenet $4,704.00. 


It, 465.99 tons . 
U g oil, 125,527 lbs. 
Va on 6, 153 gals. 
] > shore sand, 2,580 cu. yds 


eral Aare e 
River gravel, 564 cu. yds 
nent, pene bbls 


il 
= Clay gravel, 3,178 cu. yds : 
ey small granite blocks, 3,240 
small granite blocks, 4,600 
+ Ne w building brick, 9, 000 
Old building brick, 8, 500 


wood, 41% cords 
e e Shelis, 3,618 cu. yds 
Brickbats, 696 cu. yds 
Cast iron, 32,924 lbs 
Drain pipes and Vis; 33,0267 lin) ft 
Laboratory supplies 
ffice supplies, stamps, etc 
ingineers’ 
Oats, 122,172 lbs 
ae 6, 600 lbs 
9% tons 
Bele supplies 
eet supplies 


$43,309 
Barise the same period of time the plant turned out 88,947 
-eubie feet of wear surface which equals 49,415 square yards of 
-inch pavement. } ‘ 
The largest day’s run was 205 boxes of wearing surface mix- 
ie One box, or 9 cubic feet, will lay 5 square yards of eas 


Reet rae 5 ——— at i Aan’ Ae 
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AUTOMOBILES 


These are of two main classes, those for transporting men, 
and those for materials and supplies. 

Passenger Cars. For use of a superintendent, the passenger 
automobile, enabling him to go from place to place with speed 
and convenience, is practically indispensable. Their first cost 
is known to almost everyone who reads the papers, but the cost 
of operation, which is the important feature, seems to be a mys- . 
tery to owners until a few months after they have had their cars 
in commission. The medium priced car, say from $1,200 to 
$1,800 for a five-passenger touring car equipped, is worth at 
the end of its first year a little less than two-thirds of its first 
cost if in proper repair, newly painted and usually with two 
new tires. After the first year the rate of depreciation is a 
little less, say, 25 per cent of the original cost when new. It 
‘is reasonably safe to figure about as follows for a standard 
American car: 


MDEDLECIATION {DET — VAT. -. cxeaiscoteieceusis are tele ae oe Sed ks oo ee 

MOLE GES? oeicretcvete tyne Sele wae afi s:re fe" @0:elia us niaete inne vere eereeawenn tee 

Repairs cand ‘painting. 02-205 oles a Selaemescee le eee eee 5 eee 20% 

Storage (garage) -Gf in. cities) .. 06 n.iei waa octane 15 %-30%* 
(Less in country) 

Gasoline-and oil, 10,000 miles...... A... 0. sue Pas Ga8 5 %—-15 % 


These figures are intended to represent average conditions, 
and may easily be exceeded by careless handling or rough usage, 
and, on the other hand, may be too high for certain condi- 
tions. The very high priced cars will not depreciate as fast as 
25 per cent, while the very low ones may depreciate faster than : 
40 per cent. If given less than average use the repair bill will 
be low, and the gasoline and oil costs will be reduced in propor- 
tion. If not used at all, but stored at a minimum rate of 5 per 
cent, the above costs will foot up to 36 per cent of the cost of 
the car new, while with very moderate usage 50 per cent would 
seem none too high. The proper unit for gasoline cost is that 
of the car mile, but here it has been assumed to be on the basis 
of gasoline at 15 cents per gallon and twelve car miles per 
galion of gasoline. I have allowed % cent per mile for oil, 
making 1.5 cents per mile in all, or $150 for 10,000 miles, which 
would be 10 per cent of the first cost of a $1,500 car. The other 
figures are properly in terms of percentage of first cost per year, 
and the fuel costs have been assumed as above to get them into 
the same units for comparison. The last item is relatively unim- 
portant, and becomes insignificant if the car is not much used. 

If the average $1,500 car is used. 200 days in the year, aver- 
aging fifty miles per day, its daily cost on the above basis will 
be $6.45, which, allowing for chauffeur and overhead expenses. 
checks with the ordinary rental charges. The automobile manu- 
facturing industry at present (1912) is growing faster than the 
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. demand for cars, with a rapidly decreasing price for standard 
cars, at the same time that competition is keeping up the quality 
_ of the marketable cars. There will be, therefore, a smaller 
demand and lower prices for second-hand cars; hence the figures 
for depreciation will in the future tend to increase. The price 
of gasoline is not likely to be lowered, but is gradually advanc- 
ing, and repair and storage rates tend to increase with the lapse 
of time. Consequently, the total percentage for annual mainte- i 
nance cost, in terms of the selling price, is likely to grow froni 
year to year the country over, the selling prices tending to 
steadily decline until they reach a standard cost of production 
plus standard overhead charges and reasonable profits. At the y 
present writing, 1914, they are still at a considerable distance ft 
from this standard point. : 
Many figures of “‘sworn statements” as to repair costs have 
been published in the interests of the manufacturers of cars. 
These may be useful as advertising matter, but they are hardly 
a safe suide when financing a purchase. 
Freight Cars, Trucks. The value of an automobile truck for 
handling materials and supplies depends on a good many factors 
that are often not familiar to a contractor, especially when he 
has no data except those furnished him (for nothing) by the 
willing salesman. The motor truck has certain marked charac-. 
teristics that place it in a distinct class by itself. When com- 
paring it with two-horse wagons these peculiarities must be 
considered to avoid an erroneous conclusion. The common unit 
of possible comparison is the ton of “live load’ transported. 
The cost of loading and unloading may be assumed to be the 
same with motors as with horses. The essential factors are, 


therefore, as follows: 


W=net live load in tons, average, 
~M=dead load of vehicle in tons, 
S=speed loaded in feet per minute, 
KS=speed empty in feet per minute, 
D=distance of haul in feet, one way, . = 
L=lost time in one average round trip, waiting to load and 
unload, breakdowns, etc., in minutes, : 
F=fixed charges per working day, such as I=interest and 


insurance, 
D=—depreciation, 
S=storage, 
O=operating expenses per working day, such as fefhol Waste 
- L=chauffeur and 
asics other labor, 


R=repairs, 


m—number of minutes in the working day, 
=—transportation cost per ton. : 
n=—number of round trips per working day 


Then we have the following formule: 


of m minutes. 


(1) D _time in minutes for a loaded trip, 
S) 


- »D_ _time in minutes for an empty trip, 
K : 


+h,’ i —_ re” ls Sy eee aT hg 
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~, PEANT. ; => 
(2) L42=actual non-productive time per round trip, 
(3) L+4D/s=total average time for one round trip 
D 1 
Shs (1+z) 


(4) —_™ ____total number of round trips per day. This in 
B42. i++) the majority of cases must be either an in- 
Ss K tegral number or an integral plus %, since 


the truck must usually tie up for the night 


at one end of the trip. 


(5) wUNy =Average load transported per day, in tons. 


PD) 


1 
(6) (O+F) [x +2 (1+4) | 
= R=eost of transportation per ton for 
m W distance D 


~ —weight of load divided by weight of vehicle, and 


M+W of carrying efficiency of the vehicle. 


There are eight factors composing the quantity R, and these 
‘seven formulas give us all the essential relations for determining 
the economic policy to be pursued for any given conditions 
from which the values of the eight factors can be determined. 

Several of these may be taken as standard, while two, namely, 
the practicable net load and the distance of haul, will vary with 
the nature of the work and the hourly conditions on the work. 

To make proper comparisons between an automobile truck and 
other means of transportation, the cost curves for each method 
should be plotted and the costs thus readily be estimated. 

Automobiles range in price from $500 for a 700-pound deliv- 
ery wagon to $6,000 for a 7-ton truck. Prices as given are usu- 
ally for the chassis alone and do not include the body, which 
latter may be had in a variety of forms at little above actual 
cost. Some types of body are very ingeniously designed and 
the removable body is of especial interest. This is made sepa- 
rate and of a size to suit the work it has to perform, and is 
mounted on rollers and can be removed from the chassis and 
rolled onto a hand truck or other support and while it is being 
loaded or unloaded the chassis is performing its work with 
another body of the same type. This is very valuable on short 
hauls, or where material which is difficult to handle is being 


carried, where the loading charge would be a large part of the 


total. 


Mr. Charles L. Gow, in a paper read before the Boston Society 
of Civil Engineers, cites an instance where the 5%-mile road 


from the railroad to the work was in such bad condition and — 


of such steep grades that 2-horse and sometimes 4-horse wagons 
were unable to make more than two trips per day, carrying 3,000 


pounds. A steam traction engine failed of greater success on 


=live load divided by total load, giving the measure 


P 
2 


ns 


account of the bad reads and because the steep grades goin 
hill caused the steam dome to be flooded and going dowr 


caused the crown sheet to be uncovered. A gasoline traction © 


pg engine failed because of the presence of sandy patches in the 
_ road which destroyed the tractive force of the wheels. A 2-ton 
38.5 horsepower automobile truck was introduced with great suc- 


_ cess, making six trips per day over a longer but better road. — 


4% However, the use of the truck on the steep, icy roads became 
ae too dangerous and was stopped during the winter. Mr. Gow 
gays: “It is highly probable that had two of these trucks been 
. purchased at the beginning of the work great saving would have 
- been effected in the cost of handling materials.” 
Forbes & Wallace put a gasoline machine in service May aly 
1909, to deliver bundles from their department store. The result 


of eight months’ use is as follows: 


Total number of bundles delivered.. 
Expense including storage, oil, parts 


' Tires and repairS.......---2eeeer eee escsccereees 
BP GASOLINE §.- 1.6 enn e renee cee erences sighs = wena oe 
Reecistration ....2----ecc ners cer cere esc etecceenccrcrces 
Me WALES one sete secon seees NP ae Ree wrk eel rre Wen IEA EO TA eR 
a 
i A READ oes opin Sie ee hele ai Ae ieialele <i¥ iow reise aie Mickel 


a Depreciation, 331/3% per annum. Cost of delivering bundles 
by automobile, 6%c, by horse, 9 8/10¢. 


Four Overland delivery cars were used by the United States 
Mail Service at Indianapolis for eighteen months. Each car 
_ replaced three horse-driven wagons end covered sixty to seventy- 
five miles a day. 
4 During the winter of 1910 in New York City a motor truck 
earried ten cubic yards of snow, as compared with five cubie 
yards carried by an ordinary contractor’s wagon. The return 
trip from the unloading point to the dock took the motor truck 
on an average forty minutes, while the best record trip with 
a two-horse truck was one hour and twenty minutes. At the 
rate of 36 cents per cubic yard, the motor truck earned $7.20, 
. while the best of its horse-drawn competitors earned $1.80. A 
.- New York contractor hauls heavy stone to the crusher and 
- proken stone away from it. A 3-ton motor truck in one and a 
‘half days does the work that five teams teok two days to 
accomplish. 
- In New York City a 5-ton truck delivered 963 tons of coal in 
twenty-six working days with no delay from breakdowns; it aver- 
aged twenty-eight miles per day and thirty-seven tons per day. 
A 10-ton truck delivered eighty-four tons a day and covered two 
and a half miles on each gallon of gasoline. 
An industrial concern on Staten Island used one 3-ton gasoline 
truck, one 3-horse truck and one 2-horse truck over a round trip 
of twenty miles. The horse-drawn trucks made one trip each and 
= the motor truck two trips per day. The 3-horse truck hauled 
4% tons at a cost of $10.03, the 2-horse truck hauled three tons 


wt he 


=a 
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at a cost of $7.31. The motor truck hauled six tons at a cost 
of $13.40. 

The Chicago Public Library has been using six 1-ton gasoline 
wagons to deliver books to their branches. They were installed 
in November, 1904, and the following statement was estimated 
to April, 1909. 


Drivers’ wages . - $4,000.00 Machine work ........ $ 117.01 
Gasoline ..... r mele DOS ao Parts replaced ........ 1,304.02 
Oil and grease........ 450.15 Mp it eX rt aR HG, 5 968.97 
ANGUS ae ehigrtetsic os ence et aoe 35.02 Waster stn ieee 4 52.44 
Bainting 3.3.0. Bi eas 199.00 Suppliesiita: Sate 210.78 
Pnterest at! 6% < ws cca s 1,080.90 Washing 2. farce ene 600.00 
LON AS Ch rahnie cisions hee =. 5000:00) dnsurances ashes ane 90.00 

Total jackeewlse «+. $10,846.62 


Average miles per day, 33; average cost per ton mile, 18c. 


This service formerly cost 20c per ton mile with horse drawn 
wagons. 


The Manz Engraving Company replaced four double teams with 
one 3-ton truck which made two trips daily on a round trip of 
more than fourteen miles. Five gallons of gasoline were used 
per day. 

In the Boston American Economy and Reliability contest, held 
in October, 1910, for motor trucks, the cost of gasoline and eylin- 
der oil per ton mile ranged from $0.0068 to $0.0892 and for the 
twenty-eight cars the average was $0.026, with gasoline costing 
16 cents and oil costing 50 cents per gallon. 

Standard’ speeds for motor trucks were formally adopted ata 
convention of the National Association of Automobile Manufac- 
turers held in 1912. Those speeds, as reported in the Power 
Wagon of Chicago are as follows: ) 


TABLE 16 : 

Load Miles Load Miles 

Rating per Hour Rating per Hour 

Ame COM Aer etae sie ere baat teks 16 PIG CON AWateres, soe ee 9% 
Be DOO eto ree oie prio Ban Soy ber cena 4 Weel Ie Sone” 

SLE ate So ae i¥os caine: a ahacnery tae 14 6 He is! ghagetauceeeds oiege eRe ae 
RURAL om nerapng nate rete ete 13 Uh ORC Ssthas Gites & tf 
2% SSITMN EARS) EA ENR SYS RS te . SS TAY ESS g Sa One NERS 6 
We Behe tace bh Seheene! SK, accuvteleroy Al yaggits RO) We ila Sibley feels aaa 5 

3% fe SHY SOG Oe ee ee ME 19% 10 Se ade isd aiaya'e cia toes Se ee Be 


TYPES OF TRUCKS 


There are several types of motor dump trucks for use by 
contractors and others who handle material in bulk. - These 
trucks are so made that the body, together with its load of from 
three to ten tons, can be raised at the front end and the load 
slid out or else raised vertically to a sufficient height to permit 
chutes to be used. One of these trucks has a body that is raised 
at the front end by a pair of chains moved by a train of gears 
driven from the transmission set of the truck. Another is simi- 
larly operated, except that the chains are wound up on the 


. 


drums, which are worm driven from the primary shaft just back 
of the clutch. 
There is also a dump truck that is operated by compressed 


air. A valve on the dash is opened to admit compressed air to 


a long vertical steel cylinder behind the seat. This raises a 


' plunger whose rod is connected to the top of the front end of 


the body, thus hoisting the body with the load. Releasing the 
“air from the cylinder allows the body to settle back to normal 
position. The compressor is operated by the vehicle engine. 
A new and valuable feature of some of the dump trucks are the 
automatic tail boards with which they are equipped. These are 
hung on trunnions at the top and so connected to a system of 
toggle arms at the lower corners that they open automatically 
as the front end of the body is elevated, thus enabling the 
driver to dump the load without leaving his seat. Upon lower- 


ing the body the tail board closes and is locked into position. _ 


Besides the trucks suitable for general contractors’ and build- 
ers’ hauling, illustrated in Figs. 17 to 22A, there are a variety 
of trucks for special purposes, such as hauling lumber, refuse 
removal and for department purposes. In what follows I give 
such data as have been collected on the cost of motor truck 
operation. 


COSTS OF MOTOR TRUCK OPERATION 


Costs of motor truck operation specifically for contract work 
are somewhat rare, but they have been obtained in two cases 
which follow. Operating costs as compiled by manufacturers 
and as given for other lines of work than contractors’ hauling 
are, however, nearly as serviceable, and a number of examples 
follow. 

Manufacturers’ Averages. From data made public by manu- 
facturers and covering often several years of operation, the 
following averages have been compiled: f 

A tabulation compiled by one motor truck builder shows that 
the daily cost of a two-ton truck that averages 70 miles a day 
is $10.60; that of a three-ton machine averaging 62 miles a 
day, $12.20; of a four-ton truck averaging 55 miles a day, $13.80, 
and of a five-ton truck averaging 50 miles a day, $15. 

Another company has compiled a similar cost table covering 
a period of more than six years. This shows the average daily 
cost of running a one-ton truck to be $8.07, of a two-ton truck 
$10.25, a three-ton truck $11.30, five-ton truck $14.80, seven-ton 
truck $16.45 and of a ten-ton truck $18.50 a day. The figures 
given for the trucks of one to ten tons capacity include all 
items properly chargeable to the hauling service, both actual 
running expenses and overhead expenses. Drivers’ wages are 
figured at $16 to $22 per week, gasoline at 12 cents a galion, oil 
at 30 cents; garage at $225 to $300 a year; tires at $275 for 
2 one-ton machine to $1,650 for a ten-ton truck; overhauling and 
general repairing at $300 to $550; depreciation at 15 per cent; 
interest at 5 per cent, and fire and liability insurance at $150 to 


$240 per annum. 
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One of the electric commercial vehicle companies furnishes the 
general average operating costs for the three models which it 
makes. Fixed charges on the delivery wagon amount to $303 
@ year for interest and dépreciation on non-wearing parts; main- 
tenance for maximum Service to $389 a year, and garaging, 
including charging current to $108. This amounts to $800 a year, 
or $2.66 per working day, not including drivers’ wages. At $15 
a week, wages would bring the total daily cost to $5.16. On the 
same basis the total cost of running the light truck is $5.63 a 
day and that of running the heavy truck $6.91 a day. Larger and 
heavier makes of electric trucks cost from $7 to $8 a day to 
operate. 


Contractors’ Cost of Hauling Blasted Rock. The following 
data on motor truck work hauling blasted rock are furnished 
by the Charles P. Boland Company, engineers and contractors 
of Troy, N. Y. The contract called for the excavation and 
removal of 28,000 cubie yards of rock. The rock was blasted 
and hauled in two 8-ton trucks. These were equipped with 
patent dumping bodies and were used continuously, day and 
night shifts. The excavated material was hauled in some cases 
a distance of one and a half miles. The records show that these 
trucks carried about twice the amount usually hauled in a 1%- 
cubic yard dump wagon and made the trip to the dumping 
ground and return in just half the time required for a team to 
make it. Experience proved that it was necessary to keep the 
trucks continuously on the move in order to work them eco- 
nomically, and with this idea in mind large steel bottom dump 
buckets were used in loading the trucks; thus no time was lost 
in loading, as several buckets were full at all times~and the 
operation of reloading the trucks took only the time required to 
hoist the buckets over the trucks. The actual loading operation 
required but a few minutes. 

In the hauling of materials from the freight house to the build- 
ing site, the records show that hauling cement cost about 1% 
cents per bag, or 30 cents per net ton. Eighty bags were car- 
ried on each trip and eight trips were required to unload a car 
containing 640 bags. Increased efficiency was obtained by having 
at least six laborers to do the loading, as little time is lost if 
the loading force is large enough. The average record of each 
car of cement from the freight house to the site of operations, 
a distance of about 1% miles, was as follows: 


6 Laborers, 6 hrs. each day, at 16c 


1 Chauffeur, 6 hrs. each day, at 266.2001 (i1iriitttsescees ee 
BWEL O11, CEC. ao a sine h > epein s0°e eye ns BIEN San Ee ‘55 
Percentage of maintenance CHAE. i005... steigmiole eee ee 1.00 

POTALE Nees nieks. as hoe ee PAE See BS Ae abt $8.81 


Referring to their experience on 
write as follows: 

In the care of an automobile truck, 
us that it is economical to keep ever 


this work the contractors 


our experience has taught 
y part well lubricated at 
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Fig. 18A. Packard 5-Ton Dump Truck. 


_ AUTOMOBILE 


Fig. 19. White 3-Ton Truck. 


Fig. 19A. White 5-Ton Truck. 
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Fig. 


20A. Saurer 6/s-Ton Truck with Wood Hydraulic Hoist. 
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‘Fig. 21. Peerless 5-Ton Rear Dump Truck. 


Fig. 21A. KisselKar 3l/-Ton Truck with Hydraulic Hoist. 
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Fig. 22. Garford 5-Ton Dump Truck. 


Fig. 22A. Knox Tractor with Trailer. 


= 
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all times. A cheap or an inferior grade of oil should not be used, 


, AUTOMOBILES» Pe OUR SP 
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as the carbon forming qualities of a cheap oil more than offset _ 


the saving in the price. Where more than one truck is in use at 


least one chauffeur should be employed who is a thoroughly 
practical man. This will enable one to have each truck carefully 
looked over each day and any disarrangement corrected before 
damage is done. We have had little or no trouble with these 
trucks. The main expense in connection with the maintenance 
of the trucks is the wear and tear on tires. We are now using 
a wire mesh tire made by the Diamond Rubber Company ,which 
seems to give us good service. The company referred to sells 
these tires on a guaranteed mileage basis, and if renewals are 
necessary before the mileage is completed, a replacement is made 
by them and an adjustment made on the basis of the mileage 


obtained. 
Owners’ Reports on Costs of Motor Truck Operation. *The fol- 
lowing data on the cost of operating motor trucks are condensed 


from a paper by L. R. Dutton before the American Gas Institute: 


Electric Trucks. One company reporting five 1-ton trucks 


(all of one make) one and one-half years old, one %-ton truck, 
and one 2-ton truck, in use only a few months, furnishes ihe 
following operating costs. Total mileage of the seven cars, 
39,507 miles: 


Cost. Total Per mile 
EPEC EV NTAT ANN, Wie celle’e whois alctels 6 a:elelele.« sleldie soleus OL, 100,00 $0.028 
Battery maintenance ...... pac cat ondhs toaster ovokaravole 595.71 0.015 
Swaine and SProcketss 6. oss co < 5 0 ree aires e ate 146.58 0.004 
ASSIS LEPAIVS: fo hse lee ov: cleo cl elvie Nala ota omens 54.09 0.001 
MORTON MERE Cirasic tol clckelosole: iso aborts F aithel dele, « echo » 282.38 0.007 
Generating plant ............, 5 Gio cree BIN Oe BE PAl 0.003 
RAE ES puchel eaves s's 0 NTA Whois ie tar omlehuaraionete 6 stekeneiatele 591.06 0.015 
APE OU CD AILS, oo oleic s wisi vispeiele's sirleies cle vine srg 17.00 0.000 
WTO WASNT S Konsi01r ¢ oe» eipdel eae oe coe orev sje sais 587.83 0.015 
Ais UAV EO ULSi rc tie ta aicsierollereheie) sheie'siiale see en ele\ eva) visite 887.01 0.010 

Ping Hae 

WADI ATMOS. Rte c's! oie oie eiowie pe 2 00 0 9) 4 Parrett a9). b 
Battery maintenance “accrued Peseaa re enero eokaror ete 984.57 ~ 0.025 
Tires depreciation accrued ........ Neuere caval 199.08 0.005 
Depreciation at 10 per cent........4.-++00. 2,054.00 0.052 
Interest at 8 per COMMU Neue e see eveteltienane x) tare 1,739.40 0.044 
— ee | 
IASC EDIAIC OS ta ten liste) cfetsi sche jaiteialeto.al eile. 4 mibue ols (oLeun $9,411.82 $0.238 


The following figures are given on a 2-ton electric truck coy- 


ering two years’ service: 
Total Cost 


cost per mile 
‘Current at 2% cts. per k-wh...........--. $ 253.88 $0.0275 
Labor for maintenance Heard ristioyern ene averse 486.78 0.0528 
Maintenance and repairs........--+seeeees 1,130.04 0.1225 
Mea atilexperise Pes iy 2. o eade eaee $1,870.70 $0.2028 


Miles traveled, 9,225. 


This truck is reported out of service for maintenance in the 
two years, 12% per cent of the working hours. The same com- 


aed = wine)’ tee “= ok oe Ae 6 ee ee Dela Ne Fe or ee, | 
ve , ee i es we eee 7 Beis 
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pany reports the following summary of expense on a 1,000- 
pound electric truck, covering a period of two and a half years’ p 
est service—total mileage, 10,274. 


Total Cost 

: cost per mile 

Interest on’ $1,668" at. 6% .. sm. cece s cule $ 250.20 $0.0244 
10% depreciation on the value of wagon £44.20 0.0237 
Maintenance and depreciation of batteries 601.02 0.0586 
PLDVESMAN A: “LOD ANSs..10 «ckanwinlsieretecet abe s spesernten nie 210.00 0.0204 
Wagon JExpense,\ TEPAalrs. Scie tis consis ls he a ae 145.12 0.0142 
Miscellaneous cChargeS .......cceccccesee 48.54 0.0047 
otal OXPENSES saison esas we eel e eet $1,499.08 , $0.1460 


Pe It will be noted that the owner of this vehicle suggests differ- 

| ent depreciation values on various parts of an electric machine. 

7 He divides it as follows: First, depreciation on wagon; second, ; 

: - depreciation on tires; third, depreciation on batteries. Bi 

; These expenses are complete, because the expense is included 

_ up to the point where the truck has a new set of tires, and is in 
good condition except that the wagon needs painting. It also 
had a new battery installed during the past year. Valuable infor- 
mation (Table 17) on the operation of electric vehicles can be 
obtained by consulting the Report of the Committee on Electric 
Vehicles, National Electric Light Association, June, 1911. 


TABLE 17—COST OF OPERATING 1,500-LB. AND 3,000-LB. 
CAPACITY DELIVERY WAGONS. 


Average Cost- 


Fixed Charges and Per - Per mile. 

General Expense month Total Cents 
PIV ELS? < SAlATYS eo, ice oielesta ten swine $ 65.00 $ 5,687.50 9.0 
UD CIVASLON ois uarenssnure ee aie nie 5.22 456.75 0.7 
Garace Tene acs ies chee Sicteusiae meee 5.18 453.25 0.7 
WVINCOLURAX Maleate eolee wie ceere 2.67 233.62 0.4 
washing, oiling: ete: ose esse 13.00 1,137.50 1.8 


COBLLOL WAR OM os siole ee clc ce oes 14.58 1,275.65 2.0 
tebe Depreciation: : 

Batteries, 66% per year on $255 14.17 1,239.87 2.0 
: Tires, 100% per year on $225.60 18.80 1,645.00 2.6 
Balance of wagon, 10% per year 15.99 1,399.13 2.2 

Total general expense and fixed ; 
CHAVRESLIOY mrs toanice CRON ae gee re as $164.61 $138,528.27 21.4 
\Total supplies and repairs....... 29.44 2,575.44 4.0 
Grand total expense.........$184.05 $16,108.71 25.4 


Gasoline Cars. The following is the cost of operation of three 
30 horsepower cars used by superintendents and) managers of a 
gas company. They cost, new, somewhat less than $2,000 each. 


“motor caused by an inexperienced driver learning to operate. 


AUTOMOBILES: 
TABLE 18 
1st Car. 2d Car. i 

ae ie pines ba 15,651 Miles. 

72% Yrs. Use, rs. Use Q¥ Yrs. Us 
otal Cost). “Total Gost > Total aciocan 
cost. per mile cost per mile cost per mile 
Pee A cy 66 $0.012 $106.75 $0.0092 $154.60 $0.010 
Oil, ete. 6.28 9.001 20.85 0.0001 34.27 0.002 
Tires are « 168.17 0.017 186.49 0.0161 243.48 0.016. 
mMepairs; ... 68.63 0.007 90.62 0.0078 76.43 0.005 


$352.74 $0.037 $404.71 $0.0332 $508.78 $0.038 


One company reports the use by salesmen of three cars cost- 
ing $750 each. Being low-priced cars and covering only from i 
500 to 800 miles per month, the depreciation was high. |The ‘ 
amount charged for depreciation was the actual amount, because Ree 
the cars were sold at the end of the year and the loss was known. 
The operating expense on the first car was 4.8 cents per mile; on : 
the second, 10 cents per mile; on the third, 10% cents per mile. | d 
If these cars were used by only one salesman it would indicate ee 
that the cost was unusually high. ‘ : 

A well-known company in another line of business, having 
salesmen in various parts of the country, furnished fourteen 
of its men with runabout cars costing $1,000 each. The ecars~ — 
average four months’ operation; mileage of car 3,830. Item of 
expense: Gasoline, oil and grease, repairs to motor, deprecia- iy 
tion, 25 per cent per annum. Total cost per mile, 14.9 cents, 

Gasoline Trucks, 1,000 Pounds Capacity. Cost of operating 
five 1,000-pound trucks of a well-known make, costing i a each, 
with large wheels and solid tires: 


eS 


Cost 
Mileage per mile : 
ARTEPECIAIUIN Ose 1 aliyitlin: wie sieeve @aclsiereta'd « Matis Mosier’! shisuie 2,000 0.0926 i 
PURTRERG NSE MO) Res ats, Sailel's) abe to's th. shepenenalteyel.e, iter aves, ate 9,210 0.042 ; 
PRESEN CD AMM NOUR Sool oie folishrodosraWeliaNelis apes’ e ia.0bisi"e oulsikeenal’s 8,160 0.045 
DRTaTAe KUN OAc crate eivehe'a)io! s-(ebe ished ioe (dee 8, 9) «es Hi EE 0.045 
PRT TU HARDIN AND Hotere che ct lassie sew eie oe eieh shale Ros top ae 0.045 


The cost of the above trucks include gasoline, oil and grease, 
tire repairs and sundries. The average is very uniform, except on 
with car No. 1, the additional expense originating from a broken 


The different companies operating these trucks all state that the 
depreciation cost is very high. In most cases the truck can only 
be kept in use a few months or a year and traded in for a new 


“one. At least 50 per cent depreciation should be charged the first 


year. A practically similar experience was reported by a com- 


- pany with a truck of the same capacity and low cost, built by a 
_ different concern. 


“One Ton Trucks. Three companies report on the use of 1-ton 


trucks of different makes. Company No. 1 reports on two 1-ton 


trucks; total mileage, 18,550; cost per mile, 10 cents. This in- : 


- cludes gasoline, oil, tires and motor repairs. The opinion of the 


owner is that the depreciation is 331-3 per cent per year. Com- 
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pany No. 2 reports on three j-ton trucks. The report covers 


gasoline, oil, tires and repairs. The owner estimates depreciation 
15 per cent. Truck No. 1, 6,060 miles; cost per mile, 11 ‘cents; 
truck No. 2, 6,300 miles; cost per mile, 10% cents; truck No. - 
3, 8,000 miles; cost per mile 8.6 cents. 
Company No. 3 reports on the operation of one i-ton truck. 
The expenses on 2,600 miles are as follows: 


Total Cost 
cost per mile 
Gasoline, at 11 cts. per gal.... 0.2.2. 0e. $ 34.05 $0.013 
@il, at 50 cts. per gal........26+-neiece eres 8.45 0.0038 
MMTeSs (ACCTUEA) 2. veces we wees siege wie Oe 48.00 0.018 
Repairs, none. : 
ial os hike Sei cee ne te oe $ 90.50 $0.034 


The item of tires mentioned above was owing to the rear tires 
being too light. They were removed and i inch heavier solid 
tires installed, at the above cost. The motor is of the two-cycle 
type. ; 

One and One-half Ton Trucks. Only one company has re- 
ported on a truck of this capacity and similar make. The report 
covers a total of 11,150 miles and the truck was in use fourteen 
months. 


Total Cost 
; cost per mile 
Gasoline, at 15 ets., 7 mill. per gal........ $ 236.70 $0.0212 
OU At S5- cts: DEK Salis SPs evecare: oie) oh vauennuns oaks 35.00 0.0031 
IMTS) ATC TEPAITScccisie re, cdelecattls. eiiellelie)is ior'e.a\felsilsiteiie 150.00 0.0134 
35.10 0.0031 
MNO talc’ OXPSNSE = wees, ceepele sieve hepato nies toraarss $ 456.80 _ $0.0408 


The owner believes 12% per cent depreciation should be charged 
on this truck. Its makers have reports from the owners of hun- 
dreds of these cars and claim the operating costs to average 8 
eents per mile, made up as follows: Five per cent interest on 
investment; depreciation, 25 per cent; gasoline, oil, tires, motor , 
repairs and maintenance, 70 per cent. ‘ : 

Two Ton Trucks. From the reports received only three com- 
panies are using the same make. One of the three furnishes 
detailed costs of operation, which report is very complete. Truck 
was owned fourteen months, or 352 working days; days in use, 
227; days idle ‘for repairs, 75, or 21 per cent. The owner reports 
that, although this car has been on the market for several years, 
an unusual amount of time was lost because of poor service 
rendered by the manufacturers and agent, owing to delays in 
obtaining repair parts. When parts were received they either 
did not fit the machine or were not perfect. Time lost was due 
as follows, in days: To springs, 5; to tires and wheels, 13; to 
motor, 33; to transmission, 15; to radiator, 9. The mileage was 
11,300; gallons gasoline used, 2,250, or 5 miles per gallon; miles 
traveled daily, 41. A summary of the operating expense of this 
truck is shown as follows: 


ires and repairs 
Car repair and sundries 
Labor, cleaning, ete. 


BIRO M sn cman arany aa nlece, attested cal ome eee $1,716.00 — $0522 


Mem Depreciation, 2% month....0.2....0/.2: 6 


$2,438.30 $0.216 
I 
It should be noted in connection with this truck that a com- . 
mon fault was found of installing tires under capacity on the 
_ rear wheels. The wheels also were too light for the load, owing 
_ to the overhang of pipe and poles from the rear of the truck. 
149 When the proper equipment was installed it was found that good 
service was received. The same difficulty was experienced with 
the springs, but they were changed to heavier type. It would 
appear that this make of truck would prove very satisfactory, 
after taking care of the usual difficulties experienced, by having ~ 
it properly equipped for the work to be performed. The second 
_-year’s operating should prove much more economical, 
Three Ton Trucks. Carefully compiled figures show that 
3-ton trucks, covering 40 miles a day, and operating 300 days 
a year, can be maintained and run at an average cost of $9.75 
per day. The items making up this charge of an establishment of | 
_ ten trucks, three tons capacity, are: 


_* Wages, 10 rivera BE $2250.05 tale ve wee 
_ Wages, repairmen, helper and washer. 
MES Olney SU SAlS: Hate 12) CES. 2 Se wise ape Seles ale Dleeie aie ecole onthe 
in Lubricant, 1%et, per .mile.i.3 a2 a deusi oho ttehaysbahalsaane be aamaer eke Raat 
Ge Maintenance, 10% per weal yin ond ous fovienel se) NOR Ians adores Latest snecee eter 

‘Superintendence Pratchett Mere ats ats ; 
ets. light, heat, “tools, Rete ene 


>: 
ppAveragse running expense per truck.....-..-ssesescesses $ 6 
_ Interest at 6%, depreciation at 20%, insurance at %%, all 
: STE ON eaves roa Mrs hots cai ailu(te. ome allo, gabe val-sjiei Wile laiteuy tshelolttole re meeuo nites FeO 
Storage, DOOMSGs, Lt. at 50. Cts, DELS Year pais srptle iene ol euatincs 0.33 
Ad 1d 209. tor, 2 Spare machines... 4...... scolalsh use weRerep meme 0 G10) | 
ae ———- 
“Total operating and maintenance cost per SA ee 5 Oa) habe 
‘Total operating and maintenance cost per mile. » 0.24% ‘ta 
: $i 
_ The tabulated cost of four 3-ton trucks, four years old, oper=| , 
ating forty miles per day in Chicago follows. Bach truck saves 4 


i pik per day on horses formerly used: ; 3 


f 
Zh " 
Pleat 


ORT te 
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Standing Expense 


Per day. Per mile. 
5% interest on mae BOOi she teercnre resister ater soars $0.58 $0.015 
PPIESUN ANCE Moye ie fay sl ce gralehie (afere  apesione = late! olsp aie ele Shel 0.28 0.007 
Ruaeing Expense 

Gazoling; LOMeals ata ld VCtSrtes sreteecee Tere ADL AVOL. te $0.027 
OU ANS TCASE le LL ante age ecshebe weaqete Ehttedonpe se mene 0.57 0.015 
iireswand general Tepairs:. ... 5.6 ie swede ress 2.00 0.050 
Miseninesy Cleaning s).ve cioreva wie leave sivlcishabe <oraretene Tpayl 0.32 

PAOLA Tre teleisiei bts one sista celscol/op oak aie ane en atk Sieve eS DUS bales $0.14 


Five Ton Trucks. Only two companies report on 5-ton trucks. 


“These have both been in use a year and the exact cost has been 


ascertained. The trucks are manufactured by different concerns. 
The operating costs are shown as follows: 


First 5-Ton Truck 


Total Cost 
cost per mile 

Gasoline, at 15 cts. $0.083 mile per gal....$ 300.00 $0.05 
Oil, at 35 C€S:) Per Salk. city sh weenie Le ee 105.00 0.0175 
IRR SMy ese are sake No Rinne, a meee 260.00 0.0484 
Maintenance’. and repairs... 00. 6a. owe cee 87.36 0.0145 
MOA LOX DONS Oararnertl dias Stier ete ons $ 752.36 $0.1254 


Annual mileage 6,000 miles=per day 22 miles, 


It is interesting to note that the owner of this truck states 
it has depreciated only 5 per cent, and that the truck performs 
the same work as a horse equipment costing $14.15 per day. 


Second 5-Ton Truck : 
r Total Cost 


: cost per mile 
Gasoline, 3 mile per gal. at 10 cts........ $ 350.00 $0.034 
Oia, bb actsy per cea nn. .c. tees < SER 140.00 0.013 
RE OS) 907 c fSecare sor ap hteus accia aa o-oo AeA Oho a 798.00 0.076 
mepainssand., maintenances. .. sans meine 1,400.00 OAS3) 

MOTATSCXPCNSO, wse:ckererenenalete cieterhl a ete Rae $2,688.00 $0.256 


Annual mileage 10,500 miles=35 miles per day. 


“It is interesting to note that the owner of this truck estimates 
24 per cent depreciation. The worm drive which has been adopted 
by builders of motor vehicles abroad is installed in this truck. 
Very little attention has been given to it by American builders, 
although the housing of the worm drive in the rear construction, 
its simple design, easy lubrication, and noiseless running, should 
favor its high efficiency and long life. 

The following was abstracted from the Oct. 5, ae edition of 
the Electrical World: 

Electric Trucks. A study of the cost of operation of battery- 
propelled trucks was carried out by the Waverly Company, Indi- 
anapolis, Ind., some time ago, comparisons being made for ve- 
hicles of 600-lb., 1,500-lb. and 2,500-lb. carrying capacity. In 
these figures it was assumed that the 600-lb. car would travel 
40 miles per day, or 12,000 miles per year, and the 1,500-lb. and 


pe rege 
ee cL hates b> , yn =k 5: ‘ . 

. 5 0) -lb cars 30 miles per day, or 9,000 miles per year. The cost 
of repairs and renewals given in the table was computed on a 


Sten: ear life of the car, and all parts were charged at regular 
t prices. The cost of batteries and tires was estimated at 

oe market price to the customer, although no account has been 
_ taken of the labor item of putting them on. ; 
5 For the purpose of the calculation, batteries and tires were fig- Sy 
ured at one year’s life, and gears, chains and sprockets at two 
years (gears, four years; bearings, four years; driving gears, ex-- 
posed, one year; driving chain, one year). Electrical energy has rey 
been charged for at 4 cents per kw-hr., and rent, light, heat, ete., 
are estimated at $1 per square foot. The depreciation allowed 
is based on writing off that part of the vehicle not covered , 
by maintenance in ten years. Interest is computed at 6 per cent __ 
of one-half of the purchase price, as the investment is being- 
written off. Under these conditions the conclusions shown in the: _ 
accompanying table were reached: ; 


ear) rer) om By 
2s3 £32 fag 
oA oA sya) 
: B,D C3 os he ek 
aoL Boo 200 
sia= 6 os Saas 
oe ee i mE eae 
best weparEn fie 
eSnh Zaoh Zam 
5 © rr a 
FeMELOMVE anise seveleicae wrote wae £90.00 $ 216.90 $ 232.00 
Tires fe BEM hide tne oie raaria wtoa tee te fee x. ven olen 
PevOhiains, SCArs; CtC. 0.6 6 oo : ; f 
All wank pes apie ia. Z fe) eae 22.50 30.00 33.00 
ty Total replacemen ——— -- ———_— ee 
é areas BN crarn eeteate, oN $ 360.87 $ 453.87 523.20 
 Blectric energy ..........- $ 176.00 $ 156.00 163.00 
f ea pecs. A as LPC OD 224.00 224.00 224.00 
BIO Tay iia! elevs fel ehcha: one. o 8 ate ere 750.00 750.00 750.00 
* Rent, light, heat, etc....... 72.00 77.00 78.00 
: erating — fete Se, en 
Si ba oir Made ea wit ohors $1,222.00 $1,207.00 $1,215.00 
HAVO oie o viche © Ate, suit cite 125.59 $ 147.91 $ 172.99 
eae potibalstietcs Se oe ae Een 4 ee 
Fire insurance ........... : ; , 4 n 
Liability insurance ......,. 75.00 100.00 100.00 if" 
Total fixed charges....$ 272.59 > o290.91 $ 368.99 
be. Mpeeid Acie) $1,855.46 $1,990.78 $2,107.19 
Mi & aes Shea retest cadres tay 6.18 6.63 7.02 
: Wer MAILS icon se oie ee, 0.15 0.22 0.23 


: Electric Vehicle Data. Mr. Louis A. Ferguson gives the fol- 
lowing figures in Electrical World: Number of pleasure electric 
vehicles in Chicago, 2,000; number of commercial electric vehicles, 
250; number of commercial electric vehicles probably sold in 
a 1912, 200; total number miles streets, 2,978; number miles of 
paved streets, 1,652, of which 1,200 miles are in very good con- 


, 
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dition. The Cont of maintaining a 2,000-Ib./ commercial electric co: 
wagon, running 10,000 miles per year, divided up about as shown 


in the table. 


COST OF MAINTAINING 2,000-LB. ELECTRIC WAGON 


Per 
«= ~Cent 
Cost per _ of 
Expenditure Mile Total 


General Expenses: 
Supervision, garage rent, wheel tax and state 
VBiayey eter cy acy Meher ee esas RE Soa rey i tM ea Pali A $0.018 12.2 
Operating Expenses: Cael. 
f Fixed charges (interest, depreciation, taxes 


ANG TNSULAMCE).” coc ouscaiecete oa elaierecee weetcie alte e aise 0.040 27.10 
ETERS S ELS Sees eee ata, eco hccet ta ea ahobs Meee et ejlavatne lone te 0.025 16.90 
Washing) and- minor: repairso8c.. sh sek ee aete tre 0.024 16.26 
Battery  PeNEW alsa or. < ake = omleiattheiensiaamnbllaelsteesr ore 0.019 12.90 
(Clara verge) Mibgs ehh cop PEeeen aneoas Edict clea osu 0.011 7.44 
POVOEUUACILY> Micke sae cane joys os cts uetarey oper Manne ee te outa Aieremeeate 0.0106 7.20 


“$0.1476 100.00 


Ton-mile delivery costs, horses and electric vehicles: The fol- 
lowing data, taken from JZlectrical World, bearing on the com- 
parative cost of ton-mile haulage by horses and electric vehiciés 
were obtained by a prominent electric truck manufacturer from 
installations in New York City. The 1,500-lb. delivery service 
cited was that of a large department store; the 2-ton service 
included general merchandise delivery, usually in units of me- 
dium size, and the third class, 5 tons, covered the delivery of 
larger cases of similar material over a wide area. The figures 
given in the table include the stabling of the horses required to 
haul a truck of the stated size. 


CLASSIFICATION OF SERVICES 


—1,500-Lb.— —Two Tons— —Five Tons— 
Horses Hlectriec Horses Electric Horses Electrie 

Miles per day.... Az, 30 16 50 12 2 
Ton-miles per day.12.75 22.50 32 60 60 120 
Cost per day....: $6.00 $6.00 $5.37 $8.50 $9.10 $11.00 
Cost wermmile (7... 03 0.20 0.52 0.28 0.76 0.45 
Ton-mile cost ... 0.466 0.207 0.26 0.14 0.15 0.09 


These figures bear out the contention that the electrie truck 
gives a greater service and at a lower cost than is possible 
with horse-drawn equipment. The figures represent practically 
the limit of the horse, but they do not indicate the maximum 
possibilities of the electric truck, the mileage of which often 
runs considerably higher than in the figures presented. The 
data above given include all expenses and charges, with energy 
at 4 cents per kw-hr.; chauffeur’s wages at $15 per week; writ- 
ing off the investment in eight years; payment of 6 per cent inter- 
est meanwhile, with insurance and. taxes, and one renewal of 
battery plates and tires yearly. 


Trucking Costs. The following figures show the comparative 


x 


‘5k ae 


s of running three double-truck teams and a four-ton motor. 
It will be noted, says the Jron 


ruck, which replaced them. 


_ Trade Review, that no depreciation is figured on the horse trucks. | 


The motor truck at first ran 484 miles per month, consuming 7.6 
gallons of gasoline, and two gallons of oil per day. 


THREE DOUBLE TRUCKING THAMS 


Pimms x MOLSeS at SS OQ) oo. arsenite sens) suerte ues tee $1,800 
MasOL. threes wagons at $450. ho) Sr tae ek we di OU) 
ee Gia six HAMESSES HAN $3O/s o's. silnis s Peheh han oho aie + sigh ono) 
Costiot keeping horses, $25 a month... .5.....¢... 0.0.0 022. 1,800 
Repairing harnesses, wagons, etc....... Rey aca Nee’ Wl alte sth nha naeepe ey 100 
Eorarosteony tmveStiient. ie dics oF ado nae hn ee 336 
Drivers’ Spee S aloe eA NVC Keto a ars eos coke ut gaia tee aie 1,872 

otal, “horsesot.c-<. 2286 06.03 DEO LS Soe ta tows: ames Nowe anctah cists, eee eae $4,008 


“KISSEL-KAR” FOUR-TON TRUCK 


Cost of 4-ton truck. Bt sieeets Seas Licuenshete RieLsteneie: ce petce ashore - $3,800 
acouine, 27400 salsa. year. at LOC. ace e666 5 as md navies «hie 240 
Oil, 156 gals. De VCAL Lb GLa Cie cteiets cults, cuoieeds. aoheuet a ee a 36 
Driver’s SALATY sate gu 8 PAM Wi 6 eae and alte ine eoe Ree 936 
mimortization, 10 per cent,on $8,800. i260 deeiecnuwuw ses eh owes 380 
General overhaul, OUECYA) VAG A ee co Girio sens: dacs eh eb seeea Gwen eee 150 
Me Oe Onin ves tInent st. case ohn. ae a nee owt ae 380 

paeedssetil cectotel] CLs lok slicliel a. s Tovellolie” sn Bhe low iettel alae PA Yalnfvatal o sepals Soerelstanetate $2,122 


COST AND SERVICE RECORDS FOR MOTOR TRUCKS 


The following information is from Hngineering Record, April 
12, 1913. 

5-Ton Trucks. The City Fuel Company, of Chicago, has in 
service fourteen 5-ton Saurer trucks. The records for Novem- 
ber, 1912, as furnished by the International Motor Company, of 
New York, show that during that month these trucks ran 
9,893 miles and carried 12,444 tons. Each truck worked an aver- 


age of 25.3 days, covered an average daily distance of 27.92 


é 


* 


- Gasoline OREO DA EE A ree ch aia. seca etenitaae $ 431.76 $ 30.84 $0.0346 
Lubricating SY Dees nae re Ee 54.79 Beal 0.0044 
Wages of poner and Nahas Vliet 1,247.95 89.14 0.1002 
—loading, mechanics 
pie pei ens 5 z See ystaieyetanatenge hs 245.60 17.54 0.0197 
Repair parts and material...... 146.17 10.44 0.0117 
Mp eCUS CMCAPE Na) leis, aysilsiaicce fe eiais ane ssAai'ere 140.00 10.00 0.0112 
Light and power. COW SMOG Caen 3.64 0.26 9.0002 
Insurance—Fire .......-2-s+0s0s = 58.38 4.17 0.0046 
'Insurance—Liability ........... 143.34 10.24 0.0115 - 
‘Miscellaneous expenses ........ 39.14 2.80 0.0031 
BREE SAI a il = clo iei'es Si bem) ane ahava valcalse ees eee : Orne 
(CEOS Smaeoache none $79. ' 5 

Be iation, oe Tate agen naa! 42.00 3.00 0.0033 
$3,929.10 $280.65 » $0.8151 


ae 


miles, and hauled an average of 35.13 tons: per day. The fol- 
lowing gives the costs in detail: ° 


Average Cost Cost 
Total Cost per Truck per Ton 
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Passenger Automobile Operating Costs. The following table 
gives the actual cost of running a four passenger automobile, 
of the so-called demi-tonneau type, in the vicinity of New York 
City from July 4, 1909, when it was bought new, to Dec. 4, 
1910, when it was laid up for the winter. The car is of a well- 
known make, and there was practically no engine trouble; it has 


a 4-cylinder engine, 25.6 h.p. A. L. A. M. rating, shaft drive. Of 


the 17 months the car was in commission it was in use for 
driving 15 months. It is estimated that of the total distance 
- driven, namely, 8,500 miles, about two-thirds was over so-called 
good roads, varying from fair to very good. It was used mostly 
for pleasure, but somewhat for inspection trips to engineering 
works, when it received some hard usage. The writer estimates 
that if it had been used for business, under similar conditions, 
and driven, say, 15,000 miles in the same length of time, items 
1, 5,9, 10 and.11 would be unaffected, though, of course, item 
5 is a very uncertain quantity, and might involve the total de- 
struction of the car. Column 3 has been added to the table to 
show this estimated cost per mile on this basis. The car was 
driven by the owner, who had had no previous experience in driv- 
ing, and it was kept at a public garage. It may be noted that no 
expense is included for additional wearing apparel or for extra 
expenses at hotels, restaurants, etc., when touring or on all-day 
trips, though these items are not inconsiderable and really enter 
into the cost. 


The following was abstracted from an article published in 
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Notes in regard to the above items: Item 1. Depreciation: The 
makers of the car offer $650 cash for it as it stands now, this 
being their regulation price for 1909 cars, irrespective of condi- 
tion; that is, of course, within reasonable limits. To put the car 
in shape to run another season will cost approximately $500, this 
including complete overhauling, new parts where necessary, four 
new tires and painting, and at the end of this season it-would 
hardly bring more than $300 or $400, so that the depreciation 
charge is not too high. 


Items 2 and 3: The tires used were 33x4. Ineluding the four. 


tires on the car when it was bought, seven shoes and nine 
inner tubes have been in use, of which there now remains only 
one shoe in fair shape and two or three inner tubes which may 
be used for spare next season. The writer believes the tire 
expense to be lower than usual. This item increases very rapidly 
and in much greater proportion as the weight of the car in- 
ereases, and also is liable to be more on an old car in which 
some of the parts of the running gear become worn and pres- 
sures are not evenly distributed. 

Item 4: This item is largely for small repairs and adjust- 
ments which might have been made almost entirely or at least 
half of them by the writer, except for the fact that he did not 
consider it economy to spend his time in this way, or to get as 
dirty as would have been necessary had he done so. 

Items 6, 7 and 8: It will be noticed that these items for fuel 
and oil amount to a very small proportion of the total. 

Item 9 is for tips to employes at the garage, and charges for 
greasing and oiling the car. The writer usually made a point 
of examining the car all over about once every two months, and 
at these times greasing everything up, but this took not less 
than five or six hours and used up a whole Saturday afternoon, 
so. that in between times this work was done at the garage. 

Item 10: This included washing the car and polishing the 
brass work as well as storage. This item can of course be cut 
down where the car is kept in one’s own garage. Washing and 
polishing in this case if done at a public garage casts about 
$1 each time for a moderate sized ear. If the car is run all 
winter, however, as this car was, the garage must be heated. 

Item 11: This covers a period of two years. 


AXES 


t prices at Chicago for axes are as follows: » 
‘TABLE 19 ‘oy thai 
hee : Weight Price Price 
58 ~ bs each — per doz 


le Debads Al td zee: SF eae ..8%to4% $0.50 $5.85 
CS ae ane Pre Avietoby 55 5.75 


cee ee ewes 


ee ee 


ingle bitted, Michigan pattern, 4 to 5 lbs.. j 
ingle bitted, Michigan pattern; 5 to 6 lbs..... : , ‘ 
ouble bitted, Biehigen pattern, 4 to 5 lbs.... 1.10 11,00-— 
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BARGES AND SCOWS 


Wood Barges. The following data are vouched for by Mr. 
Cc. W. Dunham (Professional Memoirs), and were published in 
Engineering and Contracting, July 17, 1912. They cover ‘a very 
interesting and instructive record of initial cost, repairs and life 
of various classes of fioating plant used on the Upper Missis- 
sippi Improvement during the last thirty years. 

During this period of thirty years, this improvement has owned 
and employed 282 barges (scow), 12 barges (model), 90 quarter- 
boats, office-boats and store-boats, 3 steam. drill-boats, 4 dipper 
dredges, 5 hydraulic dredges, 7 pile drivers, 23 dump bcats, 3 
snag-boats, 16 tow-boats of various sizes, and a very large num- 
ber of small steam and gasoline launches, motor and ordinary 
skiffs, pontoons, and other small pieces. 

It will not be practicable within reasonable limits to follow 
the destinies of so many pieces, and therefore certain character- 
istic groups of various kinds are taken, from the experience of 
which conclusions may be drawn. Pieces built within the last 
few years are not considered. I would say that none of the 
pieces up to 1908 had any kind of wood preserver except, occa- 
sionally, Carbolineum Avenarius laid on with a brush, but during 
the past three years, 80 barges, 4 dumps, 3 dredges, 33 pontoons, 
and, 3 quarter-boats have been built, of which most of the lumber 
in the hulls has been treated with creosote by the open tank or 
dipping process. Sufficient time has not elapsed to show the 
value of this treatment. 

In 191i we treated lumber in barge construction by a pressure 
process. 


Scow Barges. The standard barges used in this district are 
100x20x4% ft. and 110x24x5 ft. in size. 

The barges used in the earliest years of this improvement for 
carrying rock and brush, were mostly of smaller size than those 
at present employed, were built of white pine, and with calking 


and nominal repairs, gave good service for periods ranging os 
eight to eleven years. 


Model Barges. Warly in the improvement six oak model barges, 
135x26x5% ft., were built on the Ohio River, three by Howard, of 
Jeffersonville, Ind., and three by Cutting, of Metropolis, Il. 
These barges, numbered 60-62 and 88-90, were built in 1882 at 
$3,500 each, and were not condemned until 1901, but for five or 


six years previous the repairs were very heavy. These barges 
were in use eighteen years, 
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_ Steel Barges. Fourteen steel barges built for use on govern- — 
ment work on the Mississippi River and placed in commission in 


1912 are described in Engineering and Contracting, April 24, 1912. a 


These barges cost $9,300 each, have a capacity of about 400 
tons, and an estimated life of over twenty years. They are used 
in conjunction with creosoted wood barges of about the same 
capacity, but costing half as much and with an estimated life 
of ten years. It will be well to compare these estimates of life 
with those of Mr. Hageboeck, described later. i 
The steel barges are 120 ft. long, 30 ft. beam, 7 ft. 4 ins. deep 

at center of hold and 7 ft. at sides. They are of steel through- 
out, flat bottomed, with rounded knuckles, wall sided, symmetrical 
about center line, with a rake 15 ft. long, a sheer 12 ins. high 
at each end, and a crown of beam 4 ins. There are four trans- 
verse water-tight bulkheads, and one non-water-tight longitudi- 
nal bulkhead over the center line, and two longitudinal trusses. 


Untreated Wood, Treated Wood and Steel Compared. Mr. A. C. 
Hageboeck, United States Inspector at Rock Island, Ill, in a 
paper presented to the American Wood Preservers’ Association, 
and reprinted in Hngineering and Contracting, April 24, 1912, gives 
the comparative costs of barges of treated and untreated timber 
and of steel. He states that the life of untreated yellow pine 
barges is difficult to determine due to lack of accurate records, 
but that a barge containing a minimum proportion of sappy 
timber is past economical repairs at the end of ten years. Pres- 
sure-treated yellow pine barges have been used for twelve years 
and are good today for an additional life of ten years. It is 
necessary to recalk the barges after two years’ service. The 
original cost of untreated barges, 120x30x6 ft. built in the early 
nineties was about $3,000, and the cost during ten years aver- 
aged $2,006.61 per barge. The original cost of pressure-treated 
yellow pine barges of the same size was $4,000, and the cost 
of repairs averaged $557.35. 


The following table compares the two kinds of barges: 


TABLE 32—COMPARATIVE ANNUAL COST OF TREATED 
AND UNTREATED YELLOW PINE BARGES 


120 Ft.x30 Ftx6 Ft. 


x 
Untreated Treated 

Barges, 10 Barges, 9 
Years Old Years Old 


Original «Costa. cece Oak eee ce ee ee ee 3,093.39 

Gost* of Repairs... aac pkan os obe eee ete Horse 
MOtal SCostisiamicvarcietecketakert telah anor OLR EE 0 BMS $5,100.00 $4,557.35 

Waluenot “Barges Ml odavea cums oo itn ee ae $3,600.00 

Cost of Barges During Total Periods......... $5,100.00 957.35 

Annual Cost) Per, Barseninamehl een en ene 510.00 106.00 — 


Annual Saving in Favor of Creosoted Barge.. 404.00 


Pe ew 


Bg: = My ot 
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2 it, - 
Repairs to untreated fir barges are mainly due to decay and — 
_ not to abrasions. The life of barges of this wood used on the 
-_- upper Mississippi has been from ten to seventeen years, averag- — 
ing fifteen. The cost of repairs is slight up to the sixth or ‘ 
- seventh year, at which period $200 to $300 is spent for extensive ; 
repairs. After that time repairs average $75 per year until the 
tenth or twelfth year, when extensive repairs are again required 
and the barges have to be taken from rock work and placed in 
the brush carrying service. The life of treated fir barges is esti- 
mated at twenty years with slight repairs. 


The following table is based on government freight rates on 
timber, and for commercial comparison, $10 per barge should be 
added to the yearly cost. : “Se 

re 


TABLE 33—COMPARATIVE COST OF LIGHT DRAFT BARGES Mit 
BUILT OF VARIOUS KINDS OF MATERIAL 


LOOM. = 20 Wt 4o t.7 Ins: 


—Douglas Fir— —Yellow Pine— Steel ee 

Untreated Treated Untreated Treated am 

10 Lbs. 14 Lbs. ue 

PD Yrwis 20Yrs Get: To Nir, Wt) 20yr Et. 25) yoriet % 7% 

Original Cost....$1,200 $1,500 $1,300 $1,650 $4,000 A 3 
Total Repairs... 1,094 400 ° 1,094 700 400 fi 
Interest at 5% on ec” 
OCS ete ae 900 1,500 975 1,815 5,000 ae = 


Interest at 5% on ' aa 
REDBITS: i 6's, afs e's $41 125 341 125 125 Cx 
Total Cost...$3,535 $3,525 $3,710 $4,290 $9,525 a 
Annual Cost Per 2a 
BEV HEG) ea ein $236 $177 $247 $195 $381 * 
Annual Saving in ; 4 
Favor of Creo- ae va 
soted Fir Barge 59 70 18 204 . 


+ ae 

Further data on the cost of barges are given by Mr. John L. ‘ 
Taylor in Bngineering News, September 26, 1912, in which he takes i 
exception to the price of steel barges given by Mr. Hageboeck = 
above. He states that the following is an abstract of proposals —— 
for furnishing two gravel barges for Dam No. 28, Ohio River, % 
opened on November 23, 1911: 4 


Barges 100 Ft. x 22 Ft. x 5 Ft. 


Bidder No. Rate per Barge Amount Material 
Saree Rate viata) ae'vaiverieNalisite’ corte $3,680 $7,340 Untreated Wood 
25 37 A Pea CRC MER TEAL 2,950 5,900 Untreated Wood 
Me i eheiehatene sites Sieve, ela oe 4,350 8,700 Steel’ ie: 
SE TS SR OSCHE TERE 3,870 7,740 Untreated Wood fae 
r Pere retetal edonacelelaxsva isle, siishe 3,059 6,100 Untreated Wood 
ENON, AGS Gn OR RIOM NEE ARI 3,620 7,240 Untreated Wood 


j The above shows a ratio between the cost of a steel barge and 
a wooden barge of 1.47 to 1 in comparing the lowest price for 
@ wooden barge, and 1.27 to 1 in comparing the average price 

-_ of wooden barges. 
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ee ere ah eee ey 
s opened on January 24, 1912, for two 6 ent 
® work were as follows: : 


; ’ Barges 80 Fi.x21 Ftxt Ft 4 Ins. 
dider No. Rate per Barge Amount 
3 Spmapenpae tare? mate 
$5 13,180 
Ae ss COs, Sr ce a ORY 
TOP 13,400 


: The above shows a ratio between the price of steel acl lowest | 
price of wood barges to be 1.14 to 2 and between the price ot 
teel and average price of wood barges to be 1.06 te 
Bids opened October 7, 1910, at St. Louis, Ma, <r as 
_ follows: 


Fiat Barges, 55 Fti.xl6 Ftx$ Ft. 


45 Bid No. 1, Lowest Bid for Steel Flat Boats «0 +++s 0s 8738 each | 
Bid. No. 2, Lowest Bid for Wooden Flat Boats........ 1228 each © 
The cost ratio is 2.41 to lL 


‘Miscellaneous Boats. Mr. C. W. Dunham in Professional Memoirs, q 
reprinted in Engineering end Contracting, gives the following 
information in regard to quarter boats of pine or fir: 


Quarter Boats. The quarter boats used in this improvement, — 
in which category may be included office-boats and inspection — 
- boats, have been very numerous and always long lived, because © 
it has been advisable to rebuild hulls or provide new enes on 
“ account of the cabins, which do not decay or wear out. The | 
- dimensions and design of these boats have varied—in fact, it is 
_ believed that there are hardly any two alike. 
Building boats have not been standardized, although those — 
ss recently built are quite similar. Many of these beats were 
ie adapted from ordinary barges. They are used in building dams, — 
ae being suspended along the line of the dam; the brush and rock — 
_ barges are handled with their power. 
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YUL SP ie asus ater alee 


g Bars.. wie (sens, wi ane)ierie val w/a 
“Bars, Goose Neck....... 
Wal arss. Wilt iedleels cesisis ie aves 
oad arnpim ears. an. «ss 


The steel bar bender shown in Fig. 
channel iron up to % in. size and flat 


BAR BENDER 


Fig. 23, 


or less, cold, weight 35 lIbs., price $25. 
steel bar bender for cold steel bars, round, square or twisted from 


t; 
2 
— 1 
‘ : 
¥ & 
x. 
a= 
~ aN 
i 
5 
c 
- 
‘ 
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, 
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os 


g 


23 takes round, 
iron 134x% in., 


square or 


24x in. 


Figure 24 illustrates a. 


ee 


. to 1% in, weight 175 lbs., price $58. 


€ 


of 
iachines will bend to any angle and are fastened by bolts t 

- plank or beam and operated by one or more men. Ke 
A very strong bar bender is shown in Fig. 25. This machin 
constructed entirely of steel and is bolted to any suitable pla 


a Patented. 
e Fig. 25. Acme Bar Bender. 


{ 
or beam, It is adapted to any size bar by turning the hand 
wheel and to any curve by loosening one nut; weight 200 lbs, & 
price $85. a 

A large portable machine mounted on a truck is illustrated, 
im Pig! 726;- It will pend rods of mild or high carbon steel vt 


ie Fig. 26. 


varying in diameter from ¥%, to 1% in, to any angle within the | 
: limits of the shearing resistance of the metal. The machine is 
if operated by one to three men. In a test made in 1909 rods of 
mild steel 1% in. in diameter for use in the “Mushroom” system 
of reinforcing, were run through the machine continuously for 


Z “ < ; 4 ae 
one hour. In that time 205 rods were bent to the required shape. 
_ This machine is 10 ft. long by 2 ft. 6 in. wide and the weight is 
about 1,800 lbs., price $500. ; 

A bar bending machine particularly designed for bending 
stirrups is illustrated in Fig. 27. The Turner Construction Com- 


/ Fig. 27. 


pany states that a metallic lather, in eight hours, would bend 
from 300 to 500 stirrups per day, while with this bender they 
d © found it eaSily possible to bend from 1,200 to 2,000 stirrups per 
day. The price of the machine is $50, f. 0. b. New York. 


BAR CUTTERS « 


iy 
a 


A cutter which is operated by a lever and takes twisted steel 
bars up to %” in size, weighing 190 lbs., costs $85. A machine 

; which takes bars up to 14”, weighing 195 lbs., costs $160. 
* A machine which cuts flat bars 2%” wide and square bars 14%” 


wide, costs $60. Machines for cutting rods from %” to %” in 
diameter cost from $5 to $8. 


cents: Solid, 14% cts.; Twist, 2 cts. 


r per 1-inch wit th pee Sines foot in cents: 
cts.; Double, 19 cts.; Triple, 28 cts. Weight, 16 oz. 


* Round Leather. Price per %-inch width per running foot : 


ei 
; Cut Lacings, bundles. Price per %4-inch width per 100 ft., 60 ets. 
Rubber. Price per l-inch width per running foot in cents. 
OS 3% to 4% cts. 6-ply ... 7% to 9% ets. 
RETO al siielc: oh, ore 4% to 5 ets. T-ply 9 to 11% ets. | 
| 4-ply 5.02.2 5% to 6 ets. 8-ply 10% to 13 cts. 
| poly Reger tsinais 6% to 8 ets. k “ 


The price increases as the width. 
Stitched Canvas. Price per 1-inch width per running foot. 


— AR-ply sce ec eee e cence i ets. Spi Ve ache eteuel scree mekecedene 6 ets. 
Desde rumen sa psuaiveleustonerekeP evens ets. POO) Vice sede vats cdevershopeesierens 7% ets. — 
GsPileV eka arcuets reyeverssa.s utsies 1% cts. pm hd 


Detachable Link Belts. We give below a table of various sizes © 
of detachable link belt with prices, etc. Figure the working 
strain at one-tenth the ultimate strength for speeds of from 200 
to 400 feet per minute. For lower speeds increase this by two- 
thirds. When a number of attachment links for fastening -on 
buckets, etc., are used, add about 15 per cent to cost of chain. 


TABLE 36—COST AND STRENGTH OF LINK BELT 
DETACHABLE CHAINS 


Number 
: Price of Links Width Ultimate 
Chain No. per Ft. in 10 Ft. in Inches Strength 
133 34, 700 
104 +8 1,100 
86 +8 1,190 
86 1 1,300 
74 1% 1,200 
88 1 1,500 
74 1% 1,600 
104 1% 1,900 
80 1% 2,300 — 
74 1ys ~ 2,200 
52 1} 2,800 
73 1¥ 3,100 
60 1% 2,600 
52 1f5 3,300 
46 2 4,000 
52 2% 3,600 
46 24% 4,900 
30 248 4,950 
3 34% 7,600 
46 2% 5,750 
30 2% 7,500 
30 4% 8,700 
39 3 ds 9,600 
20 Ads 6,900 
25% 4% 9,900 
25% Bde 12,700 
3 3 is 11,000 
20 5% 15,000 
30 3% 12,700 
20 514 14,000 
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BINS 


Portable Mounted Bin. Three-pocket 25-ton (rated capacity) 
mounted bin of selected lumber; steel lined bottom; equipped 
. with steel chutes. 


Fig. 28. 15-ton Bin with Screen Lowered. 


, . 

\ Price 
Arranged for lowering screen into bin....... ONLI Shh Sah 270.00 
Parranced for. lowering ‘bin /Gnly sa... .osec vase eee 281.25 
Arranged for lowering screen and bin................... 337.50 


BLACKSMITH SHOP OUTFIT 


Is necessary for 2 blacksmith shop suitable for drill and — 
al repair work are about as follows in an ordinary shop: — 


anvil, 120 Ibs... ce. Pek 4 
ma cueers, ship, 1%" $1: 1%, $1.20... rma ee Sinaia Av eretere 20 
2 bevels, universal ....-.-..... SG ao bie eee 460 


to 1”, Rieke gi, c.< kode 


tng, at $cc. 
d, 12 ibe. at 50c....+. 


cern eene 


Pe ee ee 


- Me i ns ca Vg ee en che 


4 ann) ent AA a AS RAS J Sa 
MME Ee oe ccc h ccc crereronstocrvcnrgg see 


24 files, ass Bt BB Ver BOG. 26 ccc ccc ccerscacnedos coat A60e 
a files, 1 flat. erat tone % ig Be eae bicee.:. nr ae 1+ 
24 Mes, triangular, at $7 pe SACS oe cp Sh ROP ee: (10 ess 
1 grind stone, ave power, Porat wheel...+-.- PURE phe 3 4.00 
“ts gauge, marking .-.-+--- sit ae aeAeree, SMe al ieee Aner P 2.00 
4 ing tools, 14% Ibs., BA0G. og. sae 5, ith so Geter 3 oo: oe 3.00 
3 hammers, selene Sic oe oh cos pe hee Se. oh A ate : 2.70 
2 hammers, Set .----.2+++0- ee psd ~~ LSe 
4 handles, at 50c per ib....... 2.00 
pecs af 1K Sp op ee eae 1.40 
6 ee pg t $12 per doz.... 6.09 
1 rule, 6 ft., folding..... 40 
1 saw, cross-cut, hand, 26”. 1.35 
eS aoa .79 
2 1 he hack, at [Ee See Hie 2.00 
46 Ue aT MOD Aly Ry Fcke oi Hoole PN anvlele eA eo a4, BO 2.00 3 

1s ledge, double face, 5 lbs 1.50 
2 gledges, double face, 7 lbs; €ach...---- eee ererrrceces — 4.20 
1 sledge, cross pein, 5 lbs......--- pA A” A NA ee 1.50 
2 sledgzes, cross pein, 4 IDs. CAC... eer eres scree creees 2.89 
PeanGAved At SY vccs creer rec teoscccc errs ertoprererc rae 13.00 
1 stock and 4% dies for 14” to 2” PIP... -eevccceccccsccee 17.50 
8 swedges, bottom, 1 Ib. Cach...--seceeccsererrercccrrse 2.00 
"3 swedzes, top, 1 Ib. CACH.. +--+ erence ere reccrrcerercrere 2.00 
9 tongs. assorted .....---.-- . 12.00 
1 vise, blacksmith’s leg, Y4,”" i 20.00 
Berit Sines, for pipe, % to’ ne Pe PPLE LOL TI I, 3.15 
$242.30 

, 
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(See also Explosives) 
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BLASTERS’ 


THAWING KETTLES 


Gross 
Capacity, Shipping 
No. Lbs. Weight, Lbs. List Price 
‘Bradtona” 5 Sse 1 22 25 $4.75 
MAG EOrG? ve, crores 6 a ws, 2 60 30 Cures) 
eee barracl oee 1 30 4,75 
“Catasauqua” ouerlataeia 2 60 7.25 


iy ‘The price of “Bradford” is net: of “Catasauqua,” 10% discount. | 
¥F. o, b. distributing points east of Montana, Wyoming, Colorado 
ed New Mexico. 4 


BLASTING AUGERS 


3 Augers may be conveniently used to bore holes for inserting © 
dynamite under tree stumps, ete. They cost as follows: a 
Inches List Price | 


cs, a ee ea aloe 1% 
eee | 6 re outset DIOS CMO Ch tie tee ELE RE ERaT TaAE eae oe 
DST APMEI WaT ct es tii yc s.re (a ioi'e,'¢. 51-5 fore ehgiie, ¢19) «Slane tials valve />, 
YCOSU Geng Oe Cee RO a OEIC On Car ann ioies iors 1% 
OES] oad gi kee HOE ORO CAURRERCLC RARDIN ENCE Ii NRC eT 2 
VV NGICCL 3 Oied See CO mare Oran aici ine een nae aie 2% 
Auger Handles ..... see e cece eect tenner 


_*Without handles. 
-F. o. b.: Cincinnati, 0. Pittsburgh, Pa. Indianapolis, Ind. 


BLASTING CAPS 
TABLE 38 


Reacts List Price* List Price* 
ied Per 1000 Per 1000 


Weight of Charge Lots of 1000 Lots of 
No. Grains or Grammes or Over Less Than 1000 


‘Silver Medal... 3 8.33 54 $ 6.00 $ 6.25 
Gold Medal..... A MG83 65 6.50 6.75 
Du Pont......2. po eRe 80 7.00 7.25 
ieePont....... 6716043. 1.00 8.00 8.25 
Bi Pont... IR Ab =. 50 16.00 10.25 
fig Ponts. /..... go. 80.88). 2.00 13.25 13.50 


- * The iam from above is about as follows: 
ea ple lots less than 20, 000 at factory, net. 


caps to the case 
0 caps to the ease 
caps to the case 
caps to the case 
caps to the case 


BLASTIN G FUSE 


The price list of fuse given below is ‘subject to about the — 
following discounts: 


ADMOLS OL ess than 1000. Ebi wo cholerocusieteiovn demmerried Terenas 2% to 10% 
Mnielots of -10005te:50005 tte, Game mints « Coeatehne cies nee 7% to 15% 
DMMOLS Of COU OL: ANAT O VEL arlk crc wterenasdlen eausteicne eke 17% to 25% 
depending on the section of the United States where it is sold. 
TABLE 39 Z 
Packed in _ 
Price per Barrels, Cases, 
Kind of Fuse and Use 1000 Ft. Et: Ft. 
Hemp, for use in dry ground............ TOD Aliens conte 12,000 2a 
Cotton, for use in dry ground....... 2a Sab ier hee eis 125000255 
Superior Mining, for hard tamping : 8,000 6,000 . 
Beaver Brand, for use in wet ground... 3.90 8,000 6,000 
Single Tape, for use in wet ground..... 4.05 8,000 6,000 | 
Anchor Brand, White Finish, for use in ‘ % 
VERYe Wet STOUN GA... She bates cb) ee eet 4.65 8,000 6,000 
Crescent Brand, White Finish, for use in fer 
PR AVELY yg WEE ASTOUNG. | sietote e clere\elelsicie.s:«sietorele 4.65 8,000 6,000 
‘Reliable Gutta Percha, for use in very a 
WO UST OUTIL Scat zer's tele deente Yeh ats ici shel flat ayaitebie eine y 4.65 8,000 6,000 
Double Tape, for use in very wet ground 4.85 8,000 6,000 
Stag Brand, White Finish Gutta Percha, ie 
for use in very wet ground.......... 5.60 8,000 6,000 == 


Special No. XX, Gutta Percha, semi- 
smokeless and almost free from lateral 


emission Of Sparks sa ctcesrce ale ome cee 5.60 8,000 6,000 
Triple Tape, for use in very wet ground 


and will bear rough treatment........ 5.70 7,000 6,000 R 
Special No. XXX, Gutta Percha, designed a 
to be even freer from smoke and 
sparks than Special No. XX......... + 6.70 8,000 6.000 


The packages weigh approximately: 

; Barrels, Cases, 
: Lbst +. bbs: 
lem pcana’s Cotton ic tec erste asoucks lots potencies telchovan toe openeeatey cee SNS: 135 


BRL DLS. EAD Sy io ss cvaiet ace: occ evotterte) Mies, 1a reuse et arete et Diao Leer arenes 150 125 
FAME) ERETS 5 -scascrs eae sene lap aratewenererelrelitells) on ates sicisl en semis note memes 145 115 


ELECTRIC FUSE 


TABLE 40 
(Copper Wires) List Prices per 100 
Weight of Charge 
No. 4 No. 6 No. 7 No. 8 


(Single (Double 
Strength) Strength) 


peneth Of 10:03; Grains 15.43 oe 23.15 Grains 30.86 ee 
Vire 


or 
Ft. 65 Gitarenie 1.00 Gremine 1.50 Grammes 2.00 on amnee 

Aes Holanda sens $ 3.00 $ 3.50 $ 4.00 $ 4.50 

Ghee haietereteys 3.54 4.04 4.54 5.04 

My arerny Nicaea 4.08 4.58 5,08 5.58 
OK Uaoten s Ne sere 4.62 512 5.62 6.12 
el stot aweNecs tale 5.16 5.66 6.16 6.66 
DN URC CRUE 5.70 6.20 6.70 7.20 | 
GS cei etase ais 6.24 6.74 7.24 T.74 
oY ES Sees 5 6.78 7.28 7.78 8.28 


30.86 Grains | 
or or or or 
-65 Gramme 1.00 Gramme 1.50 Grammes 2.00 Grammes 


Oa ereae 7.32 7.82 8.32 8.82. 

din, Rees 8.32 8.82 9.382 9.82 

sie ee A Rea .o2 9.82 10.32 : 10.82 
er Gitels there Gre 10.32 10.82 11.32 11.82 
aa ees Rstiahac To dey» 11.32 11.82 12.32 12.82 
OOS sna eoe -- 12.32 12.82 13.32 13.82 


3 Longer lengths (made to order), $1.00 for each additional 2 feet. 
The discount from above is about as follows: ; hy 


Waterproof electric fuses cost about 30% more than the above. 
Hlectric fuses with iron wires cost about 15% less. ~ 


Hiectric fuses are packed as follows: ‘ A 


Number of Number of Total Number 

Length of Wires Fuses in Carton Cartons in Case of Fuses in Case 
4 ft. to 16 ft. ing.... 50 10 500 
Lert, torg0 ft. inc?... 25 10 25¢ 


BLASTING MATS 
: Mr. H. P. Gillette, in ‘‘Rock Excavation,” says: 


“Use of a Blasting Mat. For preventing accidents due to flying 
rocks, all blasts in cities should be covered’ either with timbers 
or with a blasting mat. This should be done to avoid suits for 
damages, regardless of city ordinances. A blasting mat is readily 
4 made by weaving together old hemp ropes, 1% in. diameter or 
7 larger. To make such a mat, support two lengths of 1-in. gas 


a Fig. 29. Blasting Mat. 


pipe parallel with one another and as many feet apart as the 


_ width of the mat is to be. Fasten one end of the rope to one 


; end of the pipe; carry the rope across and loop it over the other 


4 


{ 
; 
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pipe; bring it back around the first pipe; and so on until a suffi- 
ecient number of close parallel strands of the rope have been i 
laid to make a mat as long as desired. Starting with another 


rope, weave it over and under, like the strands in a cane-seated 
chair, until a mat of criss-cross ropes is made. Such a mat, 
weighted down with a few heavy timbers, will effectually pre- 


vent small fragments from flying at the time of blasting. The — 


mat and its ballast may be hurled into the air several feet, upon 
blasting; but it will serve its purpose by stopping the small 
pieces of rock which are so dangerous even where light blasts 
are fired. The mat should be laid directly upon the rock. Such a 


_ mat will save a great deal of labor involved in laying a grillage 


of timbers over a trench. It will also make it unnecessary for 
the blasters to stand far from the blast when firing.” 


Manufactured Mats. Close woven blast mats made of 1% in. 
diameter rope with a loop in each corner and binding on sides, 
can be bought new in New York for 80 cents per square foot; 
mats made of 1-in. diameter rope cost.70 cents per square foot. 
(Fig. 29.) 


BLASTING WIRE 
Connecting Wire. No. 20 B. & S. Gauge on 1-lb. and 2-lb, 


- spools. 


Leading Wire. No. 14 B. & S. Gauge both single and duplex, 
in 200 ft., 250 ft., 300 and 500 ft. coils. 


The price of wire varies with the locality, but is about as 
follows: 


eading wire No. 14s. 2). chetol ae $24.0Q per Ib. 
Connecting wie. NOs 20) sskesyorslers epcuate cteu eee cere eee 29.00 per Ib. 
Connecting wire NO.=21 cated eOc ORE, Sate eee 31.50 per Ib. 


This is subject to the following discounts: 


Less than 50 lbs., one sale, one delivery................. 5 10% 
50! Ibs: -or over, one’ sale\"one deliverye. on... 22.205 Son eeen 15% 
100 lbs., or over, one sale, one delivery............. scsi Shoe tanene 25% 


Us 


.BLE 41—WROUGHT IRON GIN BLOCKS FOR WIRE ROPE 
STIFF SWIVEL HOOKS AND BECKETS 


Heavy Pattern, Phosphor Bronze, Self-Lubricating, Bushed 


iam. Sheave, For Rope Diam. 
Inches Inches Description 


% 


% 


i 14 ma 
3 16 % 
18 1 


TABLE 42—WROUGHT IRON BLOCKS FOR WIRE ROPE, 
oe HEAVY PATTERN WITH STIFF SWIVEL HOOKS 


g Phosphor Bronze 
= Metaline Self- 
co Lubricating 
(et — Iron Bushed — Bushed. 
Su © ee © © x © 
aie 0 5 2, bp 3 a 
o~ & 9 B & ° B 
& n QA a n A tale 
5 $ 7.00 $10.00 $14.00 $ 8.50 $13.00 $18.50 
% 8.00 11.50 15.50 9.50 14.50 20.50 
Oi ann 9: 00 12.50 18.00 10.50 15.50 22,50 
i 15.50 20.00 23.00 18.00 25.00 32.50 
if 17.25 22.50 30.00 20.00 28.00 37.50 


nN N 
I ¢ Phosphor Bronze : 
ee Aa or Meta lime wie 
ga Bushed, Self- | 
OF ES —Iron Bushed— Lubricating. 
a Sa ® i o © g o 
Ba ee eee amet 
ele aie| Ps S & eB 2 
° oO ee ° 4 | fo} (2 
& H i?) QA (Salen n A H 
YX Sin tA ALO) 2.16 $ 3.50:$ 4.59 $ 2.97 $5.13 $ 7.02 
ee: 1G qo)" Eas Sei Seour eae 3) es 
1% 14 4.86 8.10 10.80 5.94 10.25 14.04 
2% 18 10.80 18.90 27.00 12.40 22.14 31.8 
85 


10 xl1%x% 


TABLE 45—LIGNUM VITAE SHEAVES FOR REGULAR AND 


THICK MORTISE BLOCKS 
Bronze 
Size of Length of Iron Bushed, Bushed, 
_ Sheave, Ins. Block, Ins. Price Price 


4%4xl x 7 $0.21 $1.05 
— 64x1%x% 10 0.46 1.93 
8 x1%ex% a2 0.63 2.06 
9 x1%x% 13 0.84 : 2.28 
10 x1%Xx% 15 1.05 2.73 


TABLE 4 aera! SHEAVES 


-Iron Bushed— Self Lubri- 


¥ 4Y¥%xl x % 7 $0.20 : $0.75 
- eas % 10 0.35 1.12 


WITH STIFF SWIVEL HOOKS 


7 


: ol 
es 
A ; 
2 -Iron Bushed— —Bronze Bushed— 
Sana © © rig 
2.2 2 = 2 2 | 2 
Ssh Sua: hae ee pie 
Or enos & S) ray & iS) ay 
& 4H n QA & n A BR 
MATES Xx y 7 $0.29 $0.54 $06.79 $0.38 $0.76 $1.1 
uxt xy an 10 62 TO} = 49) 79 1.35 1.9 
SSeS Ge Peg eS 
poe X34 x Ble AR e kes : : : : K 4, 
aie it ib. 480 292, £06 208.1845 eee 


CNTY | 


Bronze a 
Bushed, ~ 


"Size of Length of Self-Lubricating, eating, 
_ Sheave, Ins. Block, Ins. - Price Price _ 


x1%x % 12 0.57 1.48 
x14%x & 13 0.88 1.73" 

10 X1%x % 15 0.97 1.95 _ 

12 x2%x1% 18 2.25 4.00 


oeLE: 47—WROUGHT IRON BLOCKS—ENGLISH PATTERN 


Size of For 2 
Sheave For Rope Chain Length Iron Bushed'————=— a 
Ins. Diam., Ins. Ins. Shell, Ins. Single Double Triple 
4x1 1 7 $1555 $ 2.30 $ 2.92. 
6 x1l% VY, ts 10 3.1 5.25 6: Beam 
8 x1% 1% ds 14 5.25 10.00 - 13.50: 
10 x2% 2% &% 18 14.25 21.50 29.25 
ee Phosphor Bronze or Metaline 
Sy) Bushed, Self- yy wbrice ae 
Re Single Double Triple 
fish $ 2.18 $ 3.55 $ 4.80 
Bi 3.92 6.90 9.25 
Be, 6.30 12.10 16.65 
oa, < 15.87 24.75 34.12 


IT IRON Sst BI 
ITH STIFF SWIVEL. 


For Rope Phos. Bronze 


I Diam. Ins. Iron Bushed 
10 56 $ 9.60 

te 5% 10.80 
14 % 12.00 
16 é “3 16.80 


18 22:80 


EXTRA HEAVY LOOSE SIDE HOOKS AND STRAPS _ 


2 Vaan 
fe ht 
A n ; 
- om (estes 
6 ° -—Iron Bushed—, Bronze Bushed- — 
‘op (ee 2 & @ ® < 
a % ‘tb = ‘2B wo es 
i q 3 ee 3 
emt oO & o- 2 & iS) 
“id & oH n A iS) n a) 
4Y4x1lk¥%x 1 7 $1.12 $2.00 $ 2:75 $2.12 $ 3.75 
: SAX1 xh 1% 10 2.00 3.25 4.25 3.62 6.75 
: x15%x% 1% 12 2.62 4.25 6.25 4.62 8.50 
mo Xi xy wit, 13 4.00 6.50 8.50 6.50 a Buea) 
10 x1%x% 1% 15 4.50. 17.50 10.00 DNatie's S065 


TABLE 50—HEAVY TACKLE, THICK MORTISE BLOCKS, | t 
_ EXTRA HEAVY LOOSE SWIVEL HOOKS AND STRAPS 


*y > 2 
F A & 

Diameter of © 2 © —Iron Bushed—, Bronze Bushed — 
_» ° Sheave, fs) < a = ; 
Ins. ign © a ) x) a 

a a: 3 = yy 3 

om o 7s } ey & } 

Hey & H n Q a ie Q 

; 44, x14 2% 1 WG $LA2. $237" $138.20 $256) WSvas7 es 

6 zh 1) 10 2.60 4.12 5.50 4.22 7.62 
aed 1% 12 3.87 5.75 7.87 5.87 10.00 
WwW 13 5.62 8.25 10.75 8.12 13.50 
1% #15 6.25 9.75 13.00 9.25 15.50 


BLUE PRINT FRAMES | 


BLUE PRINT FRAMES COMPLETE WITH POLISHED 


GLASS (Fig. 30) 


Fig. 30. Print Frame on Wheel Carriage. 


20x24 24x30_ 30x42 36x48 


With oak frame. ..$10.75 $16.00 $27.75 $36.90 


With hardwood 


RE BUITION On ielsinnene 10.00 14.50 23.50 38.15 
With wheeled car- 

DS OG neh ays steve 37.00 49.50 49.50 62.90 
With mountings " 

for window...... Sie fey Pk wt atey ROS: On eOsoO 


Same with revolv- 
INEXCATTIASTE Os as, eae eene ac oe) O00) BOOTOO 


36x60 42x60 42x72 
$44.25 $50.25 $63.00 


SO25- alee oar 
71.25 78.75 94.50 
T9°75- sae ae 


PAIAUA UN | BE 


- at * 7, aap $F 
” ny <2 8 oe 


BLUE PRINT MACHINES 
a | at 


<< 
Continuous Blue Print Machine. Operated by single are lamp 


using 15 amperes at 110 volts, or 7% amperes at 220 volts, trav- 
_ eling up and down continuously in the center of a half cylinder : 
of glass, while the paper and tracing are carried around by:an” ag 
endless canvas band. Speed can be regulated to 2 feet per — 
“a minute using rapid paper. Size 2 ft. 6 in. square by 6 ft. high, 
Weight 400 lbs. Price, $300 f. o: b. factory. 


4 oe 
< 
is fads 
=a —— Ty 
1] ie 
an i? 
-. Fig. 31. Continuous Be: 
“S Blueprint Machine. ze f 
all 4 
- ni 
at Another vertical machine of similar type uses lamps for direct — 
or alternating current of 110 or 220 volts. It requires a floor = 
oe of 367x42”. - 
T ¢ 
Catalogue Two Print Surfaces, os ‘ 
> = Size Inches Price ie 
gi 42x36 $210.00 ia 
42x48 230.00 3 
42x60 245.00). 
42x72 300.00 “ 
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Oreo bo et 


Ba ictea Mena Sih rae 
_ HANDBOOK OF cons 1 RUCT 


BOILERS — 


Upright tubular boilers constructed for 100 lbs. working pres- 
sure complete with base and fixtures cost as follows; f. 0. b. 
manufacturer’s works: 


Rated 

15 Sud Bat Weight, Lbs. Price 
4 2,500. $150.00 
8 3,000 - 185.00 
2 4,000 225.00 
5 6,000 275.00 
0 7,000 325.00 
0 9,000 375.00 
0 11,000 550.00 


Locomotive type boilers mounted on wheels, complete, con- 
structed for 100 lbs. pressure. The 70 H. P. is mounted on skids. 


Rated ‘ 

ET. Weight, Lbs. Price 
10 4,000 $300.00 
15 ; 7,000 350.00 
20 8,000 400.00 
25 9,000 425.00 
30 10,000 450.00 
40. 10,500 550.00 
50 11,000 600.00 
60 11,500 700.00 
70 11,500 725.00 


The outside of the boiler should be kept dry at all times and 
the inside of it should be as nearly free from scale and rust as 
possible. Different kinds of water will have different effects 
upon the life of the boiler, and the results to be obtained from it. 
In a limestone country the boilers will scale rapidly.. This scale 
is a poor conductor of heat and as soon as it reaches a 
considerable thickness will cause a marked decrease in a boiler’s 
steaming efficiency. In alluvial country, where the water contains 
much vegetable and loamy matter, the boilers will gather an ac- 
cumulation of heavy mud and should be blown at least once 
each week. i es 


Mr. John W. Alvord, of Chicago, gives a table showing the 
history of thirty-two horizontal tubular boilers used in water 
pumping stations in Illinois, Iowa and Michigan. The active life 
of these boilers was found to have ranged from. six years for 
two boilers at Sterling, Ill., where artesian water was used, to 
twenty-three years fcr two boilers in Oskaloosa, Ia., where river 
water was used, the latter boilers being still in service. The 
average life of this group of thirty-two boilers was fifteen years. 
This would indicate that the rate of depreciation on boilers should 
be 20 per cent where artesian water is used, 10 per cent where 
lake water is used and 5 per cent where soft river water is 
used. 


n orsepower for every 10 sq. ft. | 
; ng surface. Hence the horsepower of a vertical tubular 
jiler is found thus: \ 
a Rule: Divide the total heating surface of the tubes and fire box 
(expressed in square feet) by ten, and the quotient is the horse- 
wer. 
The square foot heating surface of a tube is quickly calculated 
multiplying the length of the tube in feet by 0.26 and then | 
ultiplying by the outside diameter of the tube in inches. _ Sines 
bes are ordinarily 2 in., the total heating surface of the tubes 
s found by multiplying the number of tubes by their length in 
feet by 0.52; or, for all practical purposes, take half the product — 
of the number of tubes by the length of tube in feet. To this 
heating surface of the tubes must be added the heating surface 
f the fire box, which is ascertained thus: Multiply the circum- 
erence of the fire box in feet by its height above the grate in 
eet and add the square foot area of the lower flue sheet. 
The diameter of the fire box or furnace is usually 4 to 5 ins. 
less than the outside diameter of the boiler. The height of the 
fire box is usually 2 to 2% ft. The amount of coal required for 
a contractor’s boiler is about 6 lbs. per horsepower per hour, or 
a!) Ibs. per horsepower per day of ten hours. Nearly one gallon 
of water will be required for each pound of coal. About 2% lbs. 
of dry wood are equal to 1 Ib. coal, or 2 cords of wood equal 
-1ton ofcoal. | 


BOILER ROOM TOOLS 


TABLE 51 


Diam. of om——————_—Price, Each—_—_—————__, 
ength Bar, Ins. Hoe Slice Bar Clinker Hook Poker 


/ 


‘Boiler room tools cost as follows: 
a 


5 1.20 $0.95 $1.20 $0.80 
¢ a 80 1.50 1.85 1.30 
Vp 2.50 3.00 2.80 2.00 
1 4.60 4.60 4.40 2.80 


Roller tube expanders, 1 in. to 6 in., $2 ‘to $12 


the work is of a wet nature. Good quality rubber boots cost from yi 


$3 to $5 per pair depending on the length of boot and the quality 
of the rubber. Unless shod with leather, they will wear out in 


’ from two to six weeks. Leather soles cost about 50 cents to 


60 cents a pair put on, but are liable to cause the boots to leak. 


These soles double the life of the boot, but the best practice is to © 


buy specially constructed boots with a sewed leather sole and 
heel. Short boots of this type cost $4.75 per pair, Storm Kings 
cost $5.60, and hip boots cost $6.50.. Boots of this type last at 


least four times as long as the ordinary boot. 


BRICK RATTLER 


° 


The city of Baltimore in 1909 installed a “rattler” for testing 
vitrified blocks. The machine is 28 ins. in diameter, 20 ins. long 


x 
7 


+ ata 


within heads. The barrel is a regular paragon of fourteen — 


sides and contains about 12,018 cubic inches. It is driven by a 
5 horsepower single phase electric motor making 1,710 revolutions 


per minute. The speed was geared down at the “rattler” end — 


of the belt to produce thirty revolutions per minute. The cost ~ 


of the outfit and the expenditures during the first year were: 


One vitrified block rattler with belt...... Sialees.,e7e, poeta e Pete ol Oe 
One 5 H. P. motor...... os da rhehe ee DOLOM 
Cast istee! Shot. 4.2055 s's.0 gate Meta ae ee eee ee - 12.00 
Freight and drayage widene eo ee Ose 
Building foundation and remodeling shed wieleie 0 DReE OBNBIe 
Ones set -SCalesi. cate eis cus casera ree a ee eee aS 8.70 
New cast-iron shot....... SCONCE Gao SLO mdetereticns: sr ahetentae aieistie | a OLA) 
One new pulley............... Efalex aves Baie ue OAS eer et ae bx 5.20 
One revolution counter..... AP ORROR onc sor cud <-atbiow Ato: Aico 4.00 
Hisctric installations... s.r eee Gcreretsas ss wer Ok Oe 
Electric company’s connections....... e 


A syekgaaii-« Sais ocala eee eee 
LOCULiC;CUTTENL cc cate center eels araberete re 


$493.18 


_ bucket, and the bowl is cleared by either tilting it, or allowing 
a door or gate in the bottom to open, thereby releasing the mate- 
rial. The second type of bucket is usually either clamshell or. 
Orange peel, but is sometimes made in special shapes. 


The following table gives the Bottom dumping buckets 
approximate weights of ma- similar to Fig. 32 cost as 


_ terials commonly handled with | follows: (Be 
_ buckets: : ee 
ae TABLE 52 TABLE 53 
} Weight Capacity App. Wt. 
; per Cubic miCus Et; Lbs. Price 
Material Yard, Lbs. 3 175 $ 45 
BPMOGY SANG: oc ccs va eb cles «2. 2,700 7 360 56 
OSC LONE 0X6 a ; \ 
egal’ ...44,.- 5. 1.608 18 650 91 
SeBituntinous ‘coal ........ 1,450 21 745 98 
pmerushed Stone .....5.0s 
POM GIO Mey ticle rc oc o leyales » 4,200 34 1,025 128 
A Granulated slag ........ ae f at teen ee 
BREA CL H's. oye: a0) os ayo lone gs bis = ey E i 
, ¢ 63 1,700 196 
2 67 1,775 203 
> 75 2,070 210 
a ; 85 2,300 227 
5 
y 
c 
“ 
ae 
¥ ee 1 
oe: : a 
a 7" 
4 «a 
a 
if 
4 


yy ) 


| tubs similar to Fig. 


TABLE 54 


Contractors’ tubs, Fig. 34, cost as follows: 


TABLE 55 
tv) _ Capacity Length, Width, Depth, 
mers Cu: Ft. Ins. Ins. Ins. 
| 3 26 28 15 
6 33 26 19 
12 42 33 25 
18 48 BYE 29 
27 53 43 29 


ms. | Fig. 35. | 
Bottom dump buckets, similar to Fig. 36, cost as follows: 


Boreas Oe“ TABLE 57 


Capacity, : one ud Bottom Rae: 
‘Yds. Width _ Width Depth oF ig! 
60 
80 
100 
148 

_ Fig. 36. eu 


eee 


bia a ces ieee 81 oc 
HANDBOOK OF CONSTRUCT: 


| Center dump pier buckets for concrete, Fig. 37, cost as fol) 


: TABLE 58 

“tae Capacity, 3 ; Be 
Cu. Ft. Weight, Lbs. Price 
; 15 $ 713 
E 22- 90 

4 30 103 

‘¢ 36 117 

a 45 130 
i 


Center dump form buckets, for concrete, Fig. 38, cost as fol-e - 


lows: 
TABLE 59 
Capacity, 

Cust; Weight, Lbs. Price 
oS : $ 81 
30 08 
ae 108 
if 136 
60 161 


F 


Automatic concrete bottom dump buckets, cost oe le 


4 TABLE 60 
Capacity, 
Cu. Yds. Weight, Lbs. Price 
1 1,000 10 
1% 1,500 Wt 
2 2,000 180 
i 2% 2,200 200 ee 
¢ CLAMSHELL BUCKETS 
* Class C, used for handling all classes of loose materials, fitted is 
with round link side chains. ss: 
; TABLE 61 a 
i Dimensions, Open—, ; 
Capacity, Weight Width, Length, \ 
Cu. Yds. Lbs. Ft. In. Ft. In. Price 5 
% 2,000 3 3 5 7 $ 357.50 ie 
i 1 2,350 3 3 dh 6 487.50 te 
a: 1% 3,400 3 9 8 6 552.50 a4 
g 2 4,500 5 0 8 6 747.50 
4 3 6,250 6 0 9 9 1,056.25 
5 10,000 7 0 11 0 1,560.00 


‘ ' Class E, a very good digging bucket; suitable for handling 
; crushed stone. Fitted with flat link side chains and strong 
cutting edge. 


Fig. 39. Unloading Scows of Cellar Dirt for the Pennsylvania 
Railroad Embankment at Snake Hill, N. J. 


tae -—Dimensions, Open—, 
Capacity, Weight Width, Length, 
q@u. Yds..)) * Lbs. Et In, Ft. ln. 


Class H, designed to handle very heavy and rough materials. 3 
Flat link side chains are used, and the closing power is trates s 
rially increased. . re 


TABLE 63 


Dimensions, Open—, 


weedelty. Weight Width, Length, aa 
Cu. Yds. Lbs. Ft. In ats, = Jin. Price 
f 145 4,000 3 9 8 6 $ 715.00 

2 5,200 B: 0 8 6 975.00 

3 6,700 6 0 9 9 1,365.00 

5 11,500 7 0 ila 0 ae 950. 00 


Scraper Clam Shell Buckets, for handling ore and extra hard, 
heavy material. 


ie 


Fig. 40.. Scraper Clam Shell Bucket 


TABLE 64 + 
; -—Dimensions, Open— : 
Capacity, Weight Width, Length, } 7 
Cu. Yds. Lbs. Ft. In. NGS “In. Price — 
1¥ 4,500 © 3 6 12 0 617.50 ; 
2” 6,000 4 6 12 0 SEN oom 

3 3000 5 0 14 6 

5 127500 5 6 16 0 

10 20,000 8 0 16 0 


Sta aaa orange peel iicucty cane adapted to all classes | 
edging and excavating. They are good all around dig 
uckets, and are sometimes used for handling ore. 


TABLE 65 


e —— Diameter——_, 


Weight Closed, Open, 

Capacity Lbs. mt In. LEN In. 
> eee eu, £t: 125 MGR. 9 2 2 
Bom cu. Le: 900 3 2 4 0 
Ey Cu, tt, 1,100 7 mS 0 4 8 
iy eu. Lt: 2,350 4 6 5 6 
La eSGti-y Ge 4,200- 5 8 6 10 
1% cu. yds. 5,250 6 4 7 8 
ZrPeua Vas. 8,500 fe 0 8 6 
Ba orcu. yds. 10,000 2 ae 0 9 10 


Extra heavy standard orange peel buckets are adapted for die—) 
ging harder materials. Cast steel points, placed outside where | 
sticky material is to be handled, are furnished. 


a TABLE 66 
m——Diameter———_, 
Weight Closed, Open, 
- Capacity Lbs. apes In. BMs In: Price 
elem eLtt, 4,100 5 0 6 4 $ 682.50 
ae Cun yi. 4,600 5 8 6 10 747.50 
1% cu. yds. 8,500 6 4 8 0 1,137.50 
20 Cu. yds. 9,500 7 0 8 6 1,267.50 
3) cu. yds. 11,500 8 0 9 10 1,527.59 
i 5 cu. yds. 20,000 29 6 11 Ae 2,502.50 
10 cu. yds. 30,000 12 0 14 6 4,080.00 — 


2 


5 Multi-power orange peel buckets are used for digging clay, 
compact sand, and other hard material, and are built about as the 
extra heavy standard, but differ in the closing mechanism, which 

in this case has twice the closing and half the lifting power. 


Fe 


TABLE 67 
m—— Diameter———__,, 
oe Weight Closed, Open, 
"Capacity Lbs. ENG: In. 13 In. Price 
4,200 5 0 6 4 $ 747.50 
4,750 5 8 6 10 812.50 
8,500 6 4 8 0 ‘1,300.00 — 
9,500 i 0 8 6 1,430.00) a 
10,500 ia 8 9 4 1,560.00 — 


-Three-sided orange neal buckets are especially well adapted for 
the handling of boulders, broken rock, and other odd-shaped © 
materials difficult to hold unless an even force is exerted on © 
bearing part. This is eueesi bly with this three- bladed bucket. 


ed 


; An excellent illustration is given in Fig. 41 of what a three- 

bladed orange peel bucket can do, The points of three-bladed 
buckets coming in contact with a boulder or pile will either 
force it inside the bowl or will grasp the object as in the 
illustration in such a manner that the holding force will be 
positive and the strain equally divided. 


Fig. 41. Three Bladed Orange 


Peel Bucket. 

TABLE 68 

m—Diameter———\, 

‘ Weight Closed, Open, 

Capacity Lbs. Ft. n Ft. n Price 
DaeeClu,. tt. 4,200 5 0 6 4 715.0 
1 cu yd. 4,750 5 8 6 10 : $19.80 
1% cu. yds. 8,500 6 4 8 0 1,202.50 
2% cu.yds. 10,500 7 8 9 4 1,300.00 | 


“a et 


“The only buildings that properly need be described in a book 
of this character are those of a temporary or semi-permanent 
character. ; 

Mr. H. G. Tyrrell says, ‘Roughly ae the cost of one- 


story building, complete, is, for sheds and storage-houses, 40 
cents to 60 cents per square foot of ground, and for such build- 
ings as machine-shops, foundries, and electric-light plants that 
are provided with traveling cranes, the cost is from 60 cents to 
90 cents per square foot of ground covered.” 


. 


Kidder’s Architects’ and Builders’ Pocket-Book gives the cost — 


of a large car barn of exposed iron construction and brick walls 
erected in 1895 as 9 cents per cubic foot. 

Mr. Fred T. Hodgson, in the Architects’ and Builders’ Magazine, 
gives the following: 

Second class stable with common fittings—per cu. ft., 11 cents 
to 13 cents; per sq. ft., $1.65 to $2; per cow, $130 to $140. : 

Third class stable for farms, wood fittings—per cu. ft. 7% 
cents to 10 cents; per sq. ft., $1.45 to $1.50; per cow, $90 to $105, 

The following has been compiled by James N. Brown: Barns, 
framed, shingle roof, not painted, plain finish, 1% cents to 2% 
cents per cu. ft. 

Barns, framed, painted, with good foundation, 2% cents to 3 
cents per cu. ft. 

The following is from H. P. Gillette’s Handbook of Cost Data: 


COST OF ITEMS OF BUILDINGS BY PERCENTAGES 


Brick Machine Shop 
Warehouses (150x400) 
Per Cent Per Cent 


Excavation, brick and cut Stone......... +. 50 15 
SVS MES AN SlASS. 3) ssiaayesche is: 61.0: 8 rN 10 
Millwork and glass...... UCL chal coroner ayes ne 7 6 ye: 
MEUM DET. .seroveces 3 GER CH KOMDIC te ow LOIRE a Aina URE 64% 
Carpenter Tabor... ... 2 6 2 ed were « oie 9% 4 
Tin, galv. iron and. slate.... ate 1% 
(Gravel: LOOMME Cais o/s) 0.0)! «aie a-sieke Daetae 2 1% 
METUGLULAl  SECCL ss 6 cisialcie wise aisle « en hs 45 Vi, 
Steel lintels and hardware. Metaystiie cichesoiken piedese 8% 6 
Plumbing’ and ‘gas fitting....-../.+.. ee, teteet cs ole 
Piping for steam, water and DOW-CL as ccs ele e ne 2 
TEENIE plaeua H CerOIRE See DE ACI ONO ater 2 


The labor cost of framing and erecting plain framed buildings 
averages from $10 to $15 for one thousand feet B. M. 

The cost of section houses, with three rooms, of cheap con- 
struction averages 54 cents per sq. ft. 

Cost of six tool houses, 8’x12’, area 96 square feet: 


Cost per Total 
Item Square Foot _ Cost 
LeU Hea Mee need Se Volcnate takin aheterchakocolsxelavaneusl eve ecevehors ee uodL $15.53 
ee Reh Cox snatebe EE Ec riety clots .134 12.90 
FMEGREY Uichen, Gishs BLE ACTED OO IOs DIO Aone oes cars cag U215) 48 
.300 $28.91 

The lumber and labor in the above were very cheap. 

101 


— 


, area, 600 square 


no studs in the sides, most of material second hand: B ne * 
od DO= 6 ta.135) My @A S 4.606 s: exeseroushe cats ote e MPa a ote ss ser oy erates -$ 9.76 
Base NSH eles. i PLe6 Bie. s acc: occ ev atone elece oe loveile) Saete>orel ota a renenenen 7.43 
RESEDA AT OS 29 ok s, wibc> sires Wawa betes © ils peloveb sine, stavvel eyeye ssh Gace oho tel oa ae yas Seite ae ar irs 
Motalomaterialss:.. .siastse ewste ede s distal ad eo uy ake Sree $17.96 
MIDE MIN CON GCN CO! s fete ao cpa ao occas ee roher aoe cer sve iehalene a ete SERRE $ 4.80 
G@ALpeSNters= @iv$ZLOd. easssicisa einvave deco ae oreo satan even aae etal reece eaaeane 21.82 
PROUAL = VADOL. We c:oi0t eke eusiactieec teks ote miakey sie ve-eaeped Sao chebeeoteeiar cp atenanetere $26.62 
Cost per square foot......... GLSISSIS Whe Sekeve «ced eS seh hens ae -$.072 


In contrast with the above cost, note the cost of an extremely 


_ well built, portable blacksmith shop, built in New York City in 


1910, 18’x30’x11’ high, fitted with shelves, closet and racks: 
Lumber, @ $30 M.B.M—5 window frames and sash, 2 large 


doors framed at mill, rubberoid roofing................. $140.00 

LAE OW AER =o. na-0) cratederale ie cue ie wast epERONSL epee See ee EET eae eiese ek aera 15.00 

SerPaintin sand paint=(COMELACE) ntccceratn ere wit hese re eats eee a eteoreeaee 15.00 
Labor—carpenters, @ $4.50; common labor, @ $1.50 per 8 

‘ HYOVATS 1052" oa soit, bea Eogacere) aenpalins aileke bcabetiehensbomer nie sh ete enone sees oa here ES 130.00 

ME OLS Set PS e ee ha heen ots Sha aiig tabs Yoleter erelohct ohameroramaters se srebers ce stevens $300.00 

COSTE per: SQUATE LOO sie ciccozolajoisse elena sans ore celetsumeanetenenstetccs cick meee $0.55 


Portable offices and houses ready to be fitted together and 
with one coat of paint can be purchased in almost any of the 
large cities. Below are prices on portable houses, manufactured 
in New York: 


Feet Per Sq. Ft. 

Mnspector’s, Of COs. sists ee adervicrerere.s 8x9 $ 55.00 $0.76 
PE TOOM MOUSE! Ch... Nile seeuone ake ue one ete teres eseue 6x8 30.00 -62 
Onice-and tool House. kas occ 10X12 90.00 75 
10x16 110.00 69 

10x20 135.00 68 

8x12 65.00 67 

8x16 80.00 62 

8x20 100.00 -63 

Peak roof house.......... SSO OTE 12x24 185.00 -64 


All of white pine partitions, tongued and grooved, and center 
beaded, bolted, windows netted. 


In Engineering and Contracting, Oct. 7, 1908, the eost of camp 
buildings used on a concrete dam contract in a small town 200 
miles from Chicago is given. ~ 


-The camp consisted of the following buildings: 


Floor Area, 


Building Sq. Ft. 
SRAOLM COLES SLONVAS Sy MEI: civ a racers ences sesiet al heiete eee ee are 15,000 
Cemess halls Lor. 80 MeN cress autihen ieee Ree ,000 
SM? Vid Wal SHACKS «LON joi aMmeMjeneeuers tee eae pene ae 864 
PES LOT OHO USE. cic iiicgues koucuonbanesasaee chavaies eneraraavalsae ince Gat aaa 1,136 
MRT ACH IN |S SOP iH sieve veils de ene aahave lea AN rere EROIE eta 900 
MD LACKSMiIt hy SHOP). Aecversee a ares mriccayy ke dapenstoler al evOnsn se Cc 100 


Mz of lumber at $22.50................ 
SASEGayS, Bt S38 koe omer ‘ 
iT. tar paper at SLY 21 eiapempoatietab Mad oo Micra) 


eee era Te natel > a tare tensbe ters ab arie sec Gone miieveke eli aise tan Mane Tana] alia 


Hee Visinke te xelfeei'sh'e oaTe atone olacevess aber ghoye ‘elfe aiipisiietaMat sre toy = okaionehanen 


nterest ands deprectotioniux an. Glnoa. 22: 22. Bs Re 


The cost per square foot of building was as follows: 


- Per | 
Sq. Ft. 


ee La eee Oty 
1250.10 


i ee i ied 


Roofing and IEE ABR AEE I itotere eines ae wk 0.04 


‘i Total Soonigcm ica tbr Maes sae nnm Aner a Te aM 
The carpenter work cost $13.70 per 1,000 ft., B. DU et 


CABLEWAYS 


The following data are taken from Gillette’s “Rock Excavation”: 

Nineteen cableways with spans of from 550 to 725 ft. were 
used on the Chicago Drainage Canal. The main cableways were 
2% ins. in diameter with a sag of 5 ft. in 100 ft., supported 
on towers from 73 to 93 ft. high. The haul and hoisting cables 
were % in. in diameter and the button and dumping cables % in. 
in diameter. The life of the main cable was from 50,000 to 
80,000 cubic yards of solid rock, or 30,000 to 50,000 trips, or 100 
to 160 days. A 70 H. P. boiler and a 10x12 engine operated the 
skips with a speed of 250 ft. and a traveling speed of 1,000 ft. 
per minute. The skips were 2x7x7 ft. of steel, weighing 2,300 lbs., 
and holding 1.9 cubic yards of solid rock. Total weight of the 
cables, cars, skips and all was about 450,000 lbs. and cost $14,000. 

The force consisted of a foreman at $3.00, an engine man at 
$2.75 per 10 hours; a fireman at $1.80, a signalman and a tower- 
man at $2.70 each, and laborers at $1.50 each, loading skips. The 
output ranged from 300 to 450 cubie yards of solid rock per 10 
hrs., loaded and handled at a cost of 28 to 30 cts. per cubic yard. 
This does not include rental of plant. 


' The following table gives the cost in percentages: 


TABLE 69 
Assuming 50 
Cts. per Cu. 

Labor Supplies Total Yd., Cost per 

(273) (173) (3/3) Cu. Yd. in Cts. 
MOTT UDL ING; sos: yous chet storereree 22 10 18 ; 9.0 
PEC LOSL VES 5 Scere an oteue 3 58 21 10.5 
HOAGING Sais stale ts erauatene e 46 2 31 15.5 
WONVEVAIIET ev stiew a rosheronere 15 20 LY 8.0 
Mhanneling,jocnccc.-oe ane 4 3 4 2.0 
PUTT LIVE 0 5 issece vas velar 4 7 5 2.5 
Supt. and genl. labor... 6 ove 4 2.0 
Total @as.s.s 100 100 100 50.0 


On section 7 nine skips and about 35 men worked on a face. 


About 1% tons of coal and 2§ ects. worth of oil were consumed 
each shift. 


The cost of earth excavation for a cableway of 400 ft. span 
is given in Gillette’s “Earthwork and Its Cost.” The earth was 
delivered to a chute and thence to cars. The cost, which did not 
include the timber sheeting, the hauling or unloading of cars, 
was 30 cts. per cubic yard. To move one of these cableways takes 
a gang of 15 men three days, if green; two days if accustomed 
to the work, and costs from $50 to $75. 1f this cost is added to 
the cost of excavating the earth in a trench 375 ft. long it will 
amount to several cents per cubie yard. If the trench is 6 it, 
wide and 9 ft. deep the charge will be about 10 ets. per cubic yard, 


At 


b 


; - In pbuilding a bridge across the Delaware river on the D. L. & 
 W. R. R. most of the concrete and other materials were handled 


by a cableway. This was a double-span duplex cableway with a 
span of 2,005 ft., which was divided near the center by an 
A-frame. The cables were 14 ft. apart, the two towers were 
about 130 ft. high, while the A-frame was 75 ft. high. The main 
cables were 2% ins. in diameter and the operating ropes % in. 
About 5,000 ft. of main cable and 10,000 ft. of line were used. 
Each span was operated by a 125 H. P. locomotive boiler with a 
50 H. P., 10x12 in. double cylinder, double friction drum, revers- 
ible link motion cableway engine; drums 54 ins. in diameter, 48 
ins. long between flanges. The load operated by each engine was 
5 tons, making 15 to 20 trips per hour. Four engineers, two fire- 
men and one rigger were necessary to operate the cableway. 
The entire plant cost about $22,500, erected. 


A Duplex Traveling Cableway was used by the United States 
government in excavating the Hennepin Canal. The cableway was 
purchased in 1903 and cost, complete and in operation, $28,580. 
It consisted of 2 complete and independent cableway systems 
mounted on a singie pair of duplex traveling towers. One tower 
served as a head tower for one cableway, the other tower served 
as a head tower for the other cableway. These towers were 


ae 


A A. 


¥, 
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| en 


Fig. 42. Duplex Cableways Used on Hennepin Canal, Operating - 
Two 1% Cubic Yard Orange Peel! Buckets. 


built of heavy timber well braced and ballasted. Each contained 
about 40,000 ft. B. M. of timber and 4,000 Ibs. of iron work. 
They were mounted on 47x54 ft. platforms supported by 48 
standard car wheels set in two parallel frames 54 ft. long, and 
moved on 5 lines of rails laid parallel to the axis of the canal. 
These rails were so laid as to form two standard gauge tracks 
with centers 29 ft. apart, and one single rail between them. 
Bach tower was equipped with a special 12%x15 in. double 


hb 
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_ eylinder cableway engine with 8 tandem 51 in. friction drums 

and a 125 H. P. locomotive fire box boiler. ‘The cableways were 
18 ft. apart and had a span of 625 ft. Each was equipped with a 
1% cubic yard orange peel bucket operated at the same time and 
independently. From October 10th to December 20th a totai of 
131,414 cubic yards were excavated. The total operating expense 
for this period was $11,546, divided as follows: 

Labor, $7,261; repairs, renewals, lubricating oil, kerosene oil 
for lights, waste, etc., $3,528; coal $757. The operating cost per 
cubie yard was 8.8 ects. The item for repairs, renewals, etce., 
includes $1,350 worth of new cables, but it is stated only about 


one-third of this sum could justly be charged to the operating — 


cost of this period. During the period of operation for which the 
cost data are given the towers were moving over very soft 
ground. This made the track work expensive and was the cause 
of a number of extraordinary breakages; for instance, 3 crank 
shafts on the engines were broken. 


A cableway used as a framework for a track carrying cars 
for making a fill was erected near Cleveland, Ohio. The fill was 
across a gorge 400 ft. wide and 95 ft. deep. One small trestle 
bent on each bank and one tall bent in the center were erected. 
Two 2%-in. galvanized cables 7 ft. apart, were stretched over the 
bents and anchored to dead men of buried logs. The rails were 
spiked to ties which were fastened to the cables by U bolts. 
Small trestle bents were put in as the fill advanced. Turn buckles 
were placed in the cable to keep the Suspended track taut. 


Actual cost of aerial cable roadway: 


2% in. galvanized bridge cable, 1,000 ft............... $ 600.00 
Eyebolts, 2% ins. diam., with clevises for both endsigigctn 108.30 
Turnbuckles at north end 3-in. diam.—two.............. 120.00 
Chains at north °endji2%4 in. iron—two..)..)...ccll on. ae 62.40 
Cast washers, 8 ins. diam., 2 ins. thick—four.........._ 2.46 


ing and cross ties; 3,800 ft. at $34 per M...:......... 108.80 
Lower 50 ft., round timber, 56 ft. long: Rough in tree.. 32.00 


Bis He apenas br sveraton eee 65.00 
Carpenter labor on A-frame and end bents on bank...... 231.40 


elleladeVelrereyancr sysieie’ otha oe 60.00 
Common labor: Digging trenches for anchors and put- 
Ping l Up: CADLEWAY sol) Sous soa a neo eae a ae 112.00 
Nails and iron in A-frame and bents........2/2/2 77°07" 29.40 
Total cost of cableway............ SishsjalehGo rustica «spd DSI 
Estimated cost of timber trestle: 
Timber (all uprights, planks for bracing, stringers, ete:),; 

Bee tt. at $26 per M ooo ce. seeneyicin ee eee 2 .00 
Labor sat $6 “per! MF) eS See EE Re Gees ‘ Ba8 00 
BOPKES Vigiehl hte io, cwaea.aa es bathe aint bye Wicd. ABW ee OaMNe aie 98.00 
BEBO YALITE DOMES w.\ se cognate d we pebteieh Oana theca ae - 40.00 

PotAlOAr en 1 hue OM AGE, oP. De Net 68 ONG Setasogaay 


Balance in favor of cableway.............. ile eueceuels ayes tals Oe 


a 


‘The following is abstracted from Gillette’s “Handbook of 
ost Data.” abs 

_ Cost of Cordwood and Cost of a Wire Rope Tramway. Mr. B. 
MelIntire gives the following about a wire ropeway built by him 
_ in 1884 in Mexico. He states that when the inclination of an 
endless traveling ropeway is greater than about 1 in 7 it 
will run by gravity, the speed being controlled by a‘brake. A 


48 ft., each carrying 160 lbs., will deliver 20 tons per hour. By 
using two clips close together on the rope, loads of 700 lbs. per 


rying cordwood to a mine. Its total length was 10,115 ft. between 
terminals, and the difference in elevation was 3,575 ft. The 
4 longest span between towers was 1,935 ft.; the shortest, 104 ft. 
_ There were 10 towers and two terminals. Hewed timbers were 
used for the towers, being much better than round timbers in 
maintenance. The rope was }3-in. diam., plow steel of 300,000 Ibs. 
strength per sq. in. It was transported on 7 mules in lengths 
of 2,250 ft., each mule carrying a coil 321 ft. long, with a piece 
10 ft. long between mules. The coils were 24 ins. in diam. 


There were 3 men required to every 7 mules. Care must be 


taken to lead the mules on a steep ascent to prevent a sudden 
rush that may throw a mule over a precipice. The ropeway, 
after erection, was lubricated best by using black West Virginia 
oil (instead of tar), applied continuously at the rate of a drop a 
minute. This was vastly better than intermittent oiling. 


The cost of this ropeway was as follows: 


Upper terminal ...... Dicgatele Sraeer eee wie och ageme tens Feb sO pe aL ae 
Lower terminal ......... she abetoweat Shadlesaue et ou ue recor fing oasis .tohse 218.00 
6 trees fitted for tOWerS..4......censesveescecevs Ae iced 103.00 
PEEP OW ICES. sielele. cious sss" 6's03 uate p oS a Sid os a RRA ne Shite Dea eaters ere 6 854.25, 
Counterweight tower ......-.ecee ec bereverecceees ov: SER 169.00 
Remodeling tOWers 2... 2... eer e eee e rete eee neces oor 332.00 
Stretching, splicing and mounting rope, attaching clips 
and baskets ......... i ptetons Teas  Reqewd sie tene ve Pig ara Beeyseal a 255.00 
Total labor cost of construction..........+- sais 6 owe ey leiae AO 
Opening and maintaining roads.....--+++sseerereees re lesen 
Ropeway, materials and transportation......... Davhta ss 5,454. CO 
Total cost in running order...... ee OE Per are cicero) ALAA) 


This is equivalent to about $10,000 a mile. During 9 months the 
ropeway was operated at a cost of $400 a month, and handled 
660 cords per month; the items of cost being as follows for 


9 months: 

1 brakeman, at $52 per APS aR Ha ES Ate Pare PREe eC! CERO ROR 468 

8 men filling, at $26 per month each.....-++-+++s++0> Se coe 702 
- 1 man dumping, at $40 per month....-.-..+++ A aro RE ks 360 

7 man looking after line and oiling, at SO eehatehtnenatal over eis erty a7 

MGR ee teal aiclig wtee avaselene s/o atepe elelie)c. + sueiels' DR Mesias estaba orn shegece B 

‘Repairing (very heavy, $2.25 per day)....esssereesseeeres 026 


2 men wheeling wood away from terminal........++++-+:: 
2 men receiving wood from choppers and delivering it to Bis 


BVACKCLS 1iesisyh sloras ons sal ale! whose ohn im she 'eicl ofuin STepntsievereie'eisicre ss tiditie seit 


fae ‘Total for 9 MONtHSe...ssceeseeee esse ers ee ese sees scene PSST 


ropeway. running 200 ft. per min. with buckets at intervals of 


bucket may be carried. This particular ropeway was used for car- 


| 
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It will be noted that the cost of labor was low, being $1 a day 
for common labor. The cost of cutting and delivering wood to 
the tramway was $2.20 per cord, and the cost of transporting by 
the tramway, as above given, was 60 ets. per cord (not including 
interest on the plant). During the previous year the cost of 
cutting and teaming wood had been $12 per cord. The total 
saving to the company, after deducting cost of tramway, was 
$33,500 the first year. 


An Aerial Cableway 4.8 miles long has been used for conveying 
contractors equipment, materials and supplies for the construc- 
tion of the reservoir dam of a new hydro-electric plant at Loch 


it 
y xy 
y a) P 


Fig. 43. 10-Ton Cableway; 800-ft. span with 50-ft. Four-Post 
Towers. 


Leven, Scotland. The ground between the loch and the dam, 
which is at an elevation of 1,075 ft. above the loch level, is very 
steep, rendering transportation by any method other than a cable- 
way almost impossible. The mean gradient is 1 in 22.8 against 


oe ifay: FOERP Ts: Le 
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the loads. There are six stations for loading and unloading, three 


being at the angles in the line. The single rope system is used, 
being supported by 86 wooden towers of an average height of 


24 ft. ‘The longest span is about 900 ft. The power driving 
the ropeway is a Pelton wheel of 250 B. H. P., the speed being 
reduced by gearing so as to drive the rope at 300 ft. per minute. 
About 580 buckets, with a capacity of 600 lbs., are used, and 
spaced about 90 ft. apart. The material handled varies from 
700 to 1,000 tons per day. Twenty men are engaged in its 
operation; one man at the power house, three men at each of the 
three angle and delivery stations, four men at the upper and four 
at the lower terminal for handling the materials and the buckets, 


-and two men for lubricating the pulleys on the towers. The 


upper terminal is a trestle 105 ft. long, 20 ft. wide, and 50 ft. 
high, containing bins for storing 450 to 500 tons of ballast. 


The total cost of the line, according to The Hngineer, London, | 
from which these notes are taken, was $62,500, or at the rate of 


about $12,500 per mile. The estimated cost of operation per ton- 
mile, allowing for redemption in three years, labor, and 10 per 
cent on the labor account for supervision, is 4 cents. 


Handling Concrete. Cableways can be used advantageously for 
handling concrete. A cableway with a span of 800 ft, and 
stationary towers 45 ft. high, capable of handling a bucket 
containing a yard of concrete, costs from $4,500 to $5,000. Mov- 
able towers cost about $1,000 more. 


Cost of Rock Removal. On the St. Mary’s Channel improve- 
ment, West Nubick Channel, four cableways were used to exca- 
vate 1,600,000 cubic yards of rock. This was accomplished in 2% 
years. After blasting, the rock was loaded into skips by steam 
shovels and the skips were hoisted and conveyed by cableway. 
Average haul, 300 ft. The rock cut varied from 27 ft. to 0 ft., 
average being 15 ft. Skips 8 ft.x30 in. In June, 1907, 76, 152 
yds. were excavated, or an average of 3,073 cu. yds. per day; in 
August the output was 88,000 yds.; average yardage from May to 
August, four months, was 85,900 yds. per month. One cableway 
made a monthly record of 29,490 yds. ' 


The cost of an average cableway without towers to carry @ 


5-ton load 800 ft. span with deflection at center of about 5% 
of the span, complete with guys but without towers, 12x12 engine 
working at 90 lbs. to 100 lbs. pressure, steam or air, with dumping 
drum without boiler is between $6,000 and $7,000 f. o. b. the 
manufacturer’s works. The cableways operating by electricity, 
including 150 H. P. motor with controllers and resistances cost 
about $1,500 more than the above, or just about enough more 
to offset the cost of the boiler plant if a separate boiler has to be 


installed for the cableway. 


Cost of Towers. One A-frame tower, guyed, for each end of 
this type of cableway will require a minimum of 5,000 ft. B. M. 
of lumber, with 14 in. x14 in. sticks, costing about as follows: 


mays 
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NCR eee 


\ (ete Deis 
_ Timber, Y. P., 5,000 ft., B. M., at #80 rs sailtag veceees mee 


Total for 1 tower in place.......... ajstofeiogalielejefelanyeete . $475.00 | 
This tower can be taken down and reset for about $50 plus | 


the cost of moving to the new location. I do not know of towers 
of this type being built higher than 80 ft. and would advise 
against anyone attempting to construct A-frame towers higher 
than 65 ft. unless they have had much previous experience of the 
use of such very long sticks. The above figures are approximate, 
of course, and apply to average conditions in New York State. A 
4-leg tower takes about three times as much lumber as an 
A-frame tower. 


Traveling towers for a cableway cost from three to five times 
that of fixed towers under the same general conditions. 


Repairs on a cableway may be counted at Y-ct. per cu. yd. 
of material handled, 


Three cableways on the D. J. McNichols portion of Philadelphia 
Filtration System, Torresdale Filters, carried concrete, which 
was handled in dumping tubs. Each cableway averaged 200 
buckets per day of 10 hours, and a record of 330 buckets or 495 
yard rods was made by a single cableway in one day. One ot 
these cableways with a span of 825 ft. cost $4,200 without 
towers. The towers were 64 ft. high. After being used three 
years this plant was sold for $3,500. 


A cableway for Baker Contract Co., at U. S. Lock and Dam 
No. 4, Ohio River, with a span of 1,485 ft. designed for a load of 
5 tons, with 2%4-in. cable between 103 ft. towers, cost $6,500, 
exclusive of boiler and towers. 


Cost of Erection and Plant. The Croton Falls Const. Co., at the 
Croton Falls Dam, put in two cableways 1,434 ft, long, 214-in. 
cables, carrying 5 to 10-ton loads. The cost of one of these was 
$8,000, exclusive of towers, tracks and boilers. The engine and 
boiler for this plant cost $3,300, or 41.3% of the cost of the plant,. 


A report made by the Construction Service Co. shows the labor 


cost of erecting four towers and stringing cablés for the two 
cableways as follows: 


\ Average height of towers: Head,.73 ft. Tail, 108% ft. 


Carpenter foremen .......... eae yee 49.25@$6.00 =$ 295.50 
WATDENESTS fiiss.. paneer alana tees Tae eal 312.25@ 3.50= 1,093.38 
EToistine iensineemrcy cane cn 104. @ 3.00= 312.00 
JEU ES aaVel Oda oe lat mri ian a Biren So eS 57.5 @ 2.50= 143.75 
TIA OV ERS aN wy ee aha er Ma Teen 330.5 @ 1.60= 528.80 
Means (labor ionly.), sel entec kon Leen 47 @ 1.50= 70.50 
Horeman le Sere... ature eee 45 @ 6.00= 270.00 
PUSS Or MeIDETS . aaa. she | ae nN ee eee 374. @ 2.50= 1,135.00 
NUCH t: HON Ss anerah. aici) iy ae le 4 @ 6.50= 26.00 
Weaehinist. helper, mss. ssa ketenes Mie 16 @ 3.00— 48.00 
MoremannCaporers)mant nem ei 15.5 @ 2.00— 31.00 
GCableway engineer. <i... 3k Gite nes ‘ 19 4.25 = 80.75 
LS TIATIN AN wai. c/o cinceuedd apenas 23 g 1.50 = 34.50 
Ca bleEmMean.sctercrhacis ca seers fo atevane) apecereia erate 18° -@ 3500 54.00 

$4,123.18 


two cableways costing $7,000, exclusive of towers and tracks, 
excavated over 500,000 tons of heavy stratified limestone. 75% 
of this was handled in blocks of 3 to 15 tons and 25% in 4-yd. 
skips, 20,000 to 25,000 cu. yds. handled per month the year around 
1,000 tons per day was averaged. Delays on one cableway in 11 
months due to repairs were 19 hours and 49 minutes. 


Moving Cableways. In the construction of the Southern Out- 
fall Sewer, Louisville, Ky., two 700-ft. double Lidgerwood cable- 


_ Work Accomplished. On North Channel, St. Lawrence River, — 


ways were moved several times. Each time the cableway was 


dismantled and two _ traveling — 


cranes assisted in the moving. 
The towers were 60 ft. high. About 
20 men were employed in moving, 
and the cost of moving and setting 
up each time was between $380 
and $400. 


Output. On the Holyoke Water — 
Power Dam a cableway with a 
cable 2 ins. in diameter, supported 
by a frame tower 20 ft. high on 
one side and a similar tower 100 
ft. high on the other, set with 
a difference in elevation of the 
tops of 40 ft., was used for con- 
veying materials. Most of the 
travel was down grade. The total 
span was 1,615 ft., total distance 
between anchorages 2,200 ft. A 
fifty H. P. engine with two drums 
was used for hoisting. The average 
round trip to the center of the 
span with 8 cu. yds. took ten 

i minutes. This is at the rate of 18 
Fig. 44. Sewer Cableway. yds. per hour or 180 yds. per day. 


Life. In constructing the Rocky River Bridge at Cleveland, — 


Ohio, a cableway with a 800-ft. span was used. This was mounted 
on towers which ran on rollers so that the whole machine could_ 
be shifted sideways. It was capable of carrying 10 tons. The 
main cable was 3 inches and the load line % of an inch in 
diameter. Once every three months the main cable was shortened 
to take out the sag. The line had a life of eighty to ninety days 


_and after being removed was used on small derricks, etc. 


The Lidgerwood High Speed Cableway. With long spans, the 
time required to move the carriage along the cable at speeds 


up to 600 or 800 ft. per minute made horizontal transporta- 


tion a large item in the cost of handling materials in this 
manner, but with the ordinary type of apparatus higher travel- 


ing speeds were not practicable. The fall rope carriers were 


damaged and the “buttons’’ could not be made to retain their 


ane 
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position on the cable. The effect of impact being somewhat | 


proportional to the square of the speed of the moving load, 
the necessity for radical changes in equipment that would 
meet an increase in running speed of two hundred per cent is 
apparent. For this purpose Mr. Spencer Miller has developed a 
new type of “button” and a special shock absorbing fall rope 
carrier, both of which are extremely ingenious and effective. 
Electric cableways so equipped have operated on the Panama 
Canal work. These cableways operated at a running speed of 
1,800 to 2,000 ft. per minute, driven by General Electric, inter- 
pole, series wound railway type motors of 150 h. p., wound 
_for 550 volt D. C. circuit. These motors were equipped with a 
current limit automatic and hand control,: whereby the operator 
may cause the motors to be accelerated by throwing the master- 
controller handle to full-on position, the motors taking a pre- 
determined current from the line. The motors may be slowed 
up by a retrograde movement of the controller handle, thus cut- 
ting resistance back into the motor circuit. The control panel 
earries an overload relay which throws the motor off the line in 
case of overload by causing the line contactors to drop out. 
Before the motor can again be thrown on the line it is necessary 
for the operator to bring the master-controller handle to the off 
position, after which the motors are started in the usual man- 
ner. The brakes are electrically-operated air brakes, as well 
_.as friction clutches, a separate electrically-driven air compressor 
being employed. The control arrangement both for the air 
brakes and friction clutches is designed for operation locally 
or at a remote point. 

These cableways, in a battery of eight (4 duplex), have placed 
about 2,900 cu. yds. of concrete in one day of 12 hours, in addi- 
tion to handling forms and iron work for the day’s work. 

The hoist has cast steel gearing with machine-cut teeth 
throughout. The diameter of the hoisting and conveying drums 
is 54 inches and the hoist is geared to give a hoisting load speed 
of 333 feet per minute. i 

The duplex cableway towers travel the whole length of the 
flight of locks, about 3,000 feet. There are eight cableways in 
the set, arranged on four pairs of traveling duplex towers. All 
the towers are readily moved along the tracks by special electric 
winches. The towers are provided with brake apparatus and 
locking clamps, in addition to.the solenoid brakes on the pro- 
pelling winches. This is necessary on account of the grade of 
trackway, which is 2.1 per cent for a large part of its length. 


<i 


Double side or double end all steel dump cars cost as follows: 


TABLE 70 
Capac- Gauge 
ity of Track Overall Dimensions——, Weight, 


Cu. Ft; Ins. Length Width Height Lbs. Price 
18 20 Bea les Bao. Sea 700 $52.00 
20 20 Sy he 4’10” ar” 850 58.00 
18 24 Sa ies AIS Seen Sue 750 55.00 
27 24 6292 4/10” Ale QY 875 58.00 
36 24 Gro” 4/11” Ae Se 975 68.00 
36 30 6” 29” alee 4’ 5” 1,050 70.00 


Hand operated brakes, $20 per car extra. 
Brake cars are about 15 in. longer. 


Spa oracle, 
pation 


Fig. 45. 


Rocker, double side all steel dump cars cost as foilows: 


TABLE 71 
Capac- Gauge 
ity of Track Overall Dimensions——, Weight, 


Cu. Ft. Ins. © Length Width Height Lbs. Price 
8 24 6’9” 4’ 0” Bete 900 $54.00 
27 24 V4" NEA Sulehie 950 58.00 
40. 24 SALA Chay Ae Oe 1,325 70.00 
27 30 ete Ae Oe Sle 1,000 60.00 
40 30 871” 4/11” 4’ 7” 1,425 78.00 
54 30 8’8” 5’ 3” 4/10” 1,675 90.00 
40 36 8/1” 4/11” 4’ 3” 1,500 80.00 
54 36 8/8” 5’ 3” 4/11” 1,770 92.00 


Hand operated brakes $20 per car extra. 


Unloading thirty 30-in. gauge 36 cubic feet capacity cars, 
similar to above, from, flat cars and hauling about one mile, 
cost $39.50, or about $1.32 per car. WForemen, 35 cts.; teams and 
drivers, 50 cts., and laborers, 15 cts. per hour. 
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In excavating a bank of hardpan with a 14-ft face in — 4 
the following equipment and men were used: 
10 steel double side an cars, 36 cubic feet capacity, 


$G6-in. gauge at $72.50. 0.5 0..6 0065 Sack aoe ax NOR wees8 T2500 
SRREERGIOOTS OU. SOS. 506 o.o.c ss Gok Ue ce eee wees © 485.00 
2 switches complete at $30. OG. a eeg oe ee ee 80.00 
1,500 ft. of 30-Ib. rail and plates,ete, = 600 fe of track 

and turn-out: ati 29. ets per £SS.5... SIO AS 285.00 
S200 ties, 6"x4a" spruce, 534 ft lone... bi a ee kt 49.50 
ROS TANG. NOLES. o's Ssigadh eons MRIS wae CERRO es ae 40.00 

Peear-OOSt OF ylantce 26. c. Ce seen oe KK eee See $1,344.50 


Total labor cost per 10 Hours... ccc ck scenes ce eee 


The earth, which was extremely hard, was undermined and 
pried down with picks and bars, and loaded into a train of six 


SSS 


Fig. 47. 


cars. The whole gang then started the train, which ran down 


the 4% grade to the dump by gravity. After being dumped, it ; 7 


‘ 


A 


: 
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s hauled back by one horse. Thirty-three trains or 198 cars, 
_ well loaded, per day, was the output. 


A car was found to contain 
about 1 cubie yard of earth place measure. This gives a labor 
cost of about 18.5 cents per cubic yard. About $1.75 per day 


Was spent on repairs to the equipment. 
i 


On another job two trains of ten cars each were used. The 
gang was as follows: 


HEBEL OUOTIVAMMewnpunuctere soatte ey ncetshe oleic! Wiese ace geevaceleteniie yk @ $3.50 $ 3.50 
ZOPROAC OTS rs epereners bs cinta es Ti fa Cue arid Acie teehee eat SOS @ 1.50 30.00 
ABE GRITS FOL OLIVA os vcs eicyetouel's ale celeld Sue ayer ausitenpunetue-s @ 1.60 1.60 
Sr RELUITAL OMAN OTL cays packs ia vel Sta) i kcenoce qarere Sole iReRSR ee IL rE @ 1.50 4.50 
MMOLACCINOM fMerec ieeeaar eth the cere cere tks ote cane @ 1.60 3.20 
UL ACIIRA TA Be atetecehoun ois trot ceed owasere ee ie ons cuamalonne @ 1.60 1.66 
PPL CKTAIOTINN Marna sment Tvs ree PEON Cor coe eso woe ke le @ 1.50 3.00 
eutrAd OF DOV aeamrciatar coe ers tiers ve le/ieroy cl startet b nile tae! «cee @ = 1.00 1.00 
COREL A ITON ! saan ey es ens nyahelenuie tole elaine e Beale tire -chy a @ 1.50 3.00 
PMNs, Kea AN ALLVET «ere o steisferevels) os. =e me tie @ 5.00 5.00 
Ae plows teal ANd? GVIVELS if mtecierslspelecwatiue «s/f slo eceve @_ 5.00 5.00 

PRO UA LA ere) ats, ein arene ere siete deta HRT 6 OO Rn CRO pune eed esas anata $61.40 


The earth was of hardpan and sand and the cut ranged from 
0 to 15 feet. The fill was about 9 feet in height. The average 
haul was 800 feet. Thirteen hundred feet of track was laid at 


Fig 48. The Oliver 4-Yard Car. 


a cost of $75. The average daily output was 330 cars, or yards, 
making a labor cost of about 19 cents per yard. 

Cars similar to these were loaded by a 30-ton traction shovel 
for 10 cents (contract) per yard, and dumped and hauled back 


by horses for 7 cents per yard, average length of haul 1,500 feet. 
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The repairs on cars were very high, amounting to about 4 cents 
per yard, but had stronger cars of the same type been used, the = 
repairs would have been nominal. 


———— 
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A diamond frame double side dump car of wood and steel, costs 
as follows: Fig. 50. 


TABLE 72 

Capac- 
ity, Weight, 

Yds. Lbs. . Equipment Price 
4 6,000 Link and pin coupling and air brake.......... $195.00 
6 11,000 Automatic coupler, hand brake.........0...cs. 275.00 
6 11,000 Automatic coupler, air brake................ 325.00 


12 28,000 Double trucks, automatic coupler and air brake 750.00 


Fig. 50. 


A two-way dump car, diamond frame, of white oak, strongly 
reinforced with steel, costs as follows: 


Listed — 
Capacity, 
Yds. Weight Trucks Gauge Brake Price 
4 5,988 Single 36” Hand $165.00 
6 10,875 Single 36” Hand and Air 255.00 
8 16,500 Double 36” Hand and Air 435.00 


12 28,000 Double Standard Handand Air 750.00 


Mae yT es 


__ The manufacturers present the following figures: a4 

pacity of 4-yard car....... 3.9 cu. yds—of 2 cars 7.8 cu. yds. — 
Capacity of 8-yard car.......9.8 cu. yds. ‘ 
Length of 4-yard car over all 13’6—of 2 cars 27’ : ‘ 
Length of 8-yard car over all 22’6” 

A train of twelve 4-yard cars hauls 46.8 cubic yards of earth. 

A train of six 8-yard cars hauls 58.8 cubic yards of earth; a 
gain of 25 per cent. : 
A train of twelve 4-yard cars is 182 feet in length. 
A train of six 8-yard cars is 135 feet in length. 
Length saved in “spotting” by using 8-yard cars, 47 feet; a 
gain of 2 per cent per train foot, and a 50 per cent saving in 
time dumping. The increased diameter of wheels under an 8-yard  —S> 
double-truck car enables a dinky to handle more yardage than 
with 4-yard cars. 


\ 


Fig. 51. me 
Revolving dump cars similar to Fig. 51 cost as follows: 
TABLE 72 
ity, Track Gauge, Weight, : 
capa. Ins. 3 : Lbs. Price 
18, 20 or 24 540 to 550 $45 
18 30 Si 560 50 
27 18, 20 or 24 740 to 750 52 
27 30 766 55 


Flat cars with 4 wheels, having frames and platforms of wood, 
steel axles, and cast iron wheels, cost as follows: 


TABLE 74 
i auge, mm _Platform— Weight, : 
Sipes ys Ins. ‘Width Length Lbs. Price 
2 36 50 72 750 26 60 
5 42 57 84 1,100 34.00 
10 56% 76 96 1,200 56.00 
15 56% 81 108 1,300 100.00 


“a, Gertie 6s A AS ee 
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Double-truck platform cars with wooden frames and trucks 
with wooden or steel bolsters (Fig. 52) have the following — 
-eapacities: , 


TABLE 75 
E ity, Track 7—Platforms— Weight, 
Sapeel : Gauge Length Width Lbs. Price 
8 20’ 6’ 6,000 $220.00 
10 \ 267 6’ 9,500 300.00 
12 SOL 6362 30’ 6’ 11,500 330.00 r 
15 42”, 39.37” 30’ 8’ 13,000 400.00. 
20| 32’ 8” 18,000 475.00 
25 J 34’ 8’6” 22,000 520.00 
30 4’8144" 36’ 8’6” 24,600 620.00 


These cars are regularly equipped with hand brakes working 
on one truck only, and link and pin couplers. For brakes working 


Fig. 52. 


on both trucks add $12 to $15. For automatic couplers add $14 
to $20. For air brakes add $50 to $60. 


Cars similar to above with steel frames and trucks cost 25 per 
cent more. 

Inspection and hand cars operated by foot or hand are of three 
general types: foot driven, velocipede type, 4 wheels, weight 70 


Fig. 53. 
Ibs., price $70; hand driven, 3 wheels, weight 140 lbs., price $40: 


? 


hand driven (Fig. 53), 4 wheels, weight 500 lbs., $40. 


oa 
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Number cars to a train. 
Diameter of wheels and axles already in use, 


33 
= 


4 
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Ordering. 


Track 
Gauge, 
Inches 


Gauge of track. 
Weight of rail on which cars run. 
Radius and length of sharpest curve. 
Style of car (give number of catalog cut nearest to your re- 
quirements). 


Material to be handled and its weight per cubic foot. 


-—Platform—, Weight, 


Length Width Lbs. 


‘TABLE 76 


Capacity of car in tons or cubic feet. 
_ Give dimensions of ear, if possible. 
Any limitations as to height, length or width. 


Style of coupling and drawhbar. 


rm Cars ‘with steel frames similar to Fig. 


500 
550 
640 


a“ 


Distance from top of rail to center of drawbar. 
Method of operation—hand, animals, 
Whether to be used singly or in trains. 


to be used with old ones. 
Style of axle boxes, if inside or outside, roller bearings, etc., if 
with or without springs. 
Any other points to be considered. 


Depreciation and Repairs. 
steel and some with wooden bottoms, costing $50, 
‘horses, had a life of 4 years, and averaged $1.75 per car per 


47 cost as 


Price 


$28.00 
29.00 
32.00 


: In ordering cars or making inquiries from manu- 
facturers the following points should be noted. 


steam or electricity. 


Ten new dump ears, 


month for repairs the first 18 months. 


The following tables give the original cost and average repairs 
per month on about 22,000 cars on a large railroad system. I am _ 


if new cars are 


some with 
drawn by 


indebted to Mr. J. Kruttschnitt for the data from which it has 
been compiled. 


Ballast 
B 


STEEL OR STEEL UNDERFRAME CARS 


TABLE 77 


Original Cost 


“No. of Cars 


Monthly 
Average 
Repairs 


Sb 


; 
I 


3 
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The average cost of repairs on steel underframe cars was 
$2.79 and on wooden cars $4.04 per month. 

Reports from various railroads indicate that the average cost 
of repairs of wooden cars varies from $35 to $85 per car per 
year, and of steel or steel underframe cars varies from $93 
to $10 per car per year. The average life of a wooden car is 
about 15 years, and of steel cars about 25 years. 

The cost of repairs on cars per year in percentage of the 
original cost is as follows: 


Wood 
Type Steel Cars Cars 
%o % 
PSULAS THM cae citars acapels ties erences Cee ee 7.0 9.75. 
ORM once es a, slot 6: aussie’ oa Recaveiln shat OAR a eR eR a er 10.7 
SOG A Aes A ene ns Saas Gee tian Ae ne SN 6.2 8.1 
HEMEL. os cisskahe olesshe tha cle che tetoeeec en atresia 3.6 6 
EMU NG Mas ecahatiote te sivas o-.'<\e Rese Ee Ue te a ae et 1.5 2.1 
JNU CraUH IND We Oe Unceepeee SRR oe mS ete cree Lae war RRSEANR RE Tg hs Ug veo | 5.4 16.8 
Gondola Lord reek. .waaas ccahodaeis ee ae eel en 
ML gpa ears alata eitePeries ote a Sunes Meee hefner te ae 5.75 8.7 
IS COC Kis cistarsilssveitiies saayaqete Weraiehs Geek Rhian eee 168? 9.6 


In the Railroad Gazette, October 11, 1907, Mr. William Mahl, 
comptroller of the Union Pacific and Southern Pacific railways, 
gives some valuable data as to the life of equipment on the 
Southern Pacific Railway. 


The following are averages for the period of six years, 1902 
to 1907, the costs being the average cost per year. ; 


Expenditure on 
each per annum 


Class No. Serviceable Repairs Vacated 
ocomotives Say. ee 1,540 $3,165 $183 
HaASSenN eer CATSi~. cue cet. eek 1,504 759 104 
Preleht Cars osye cen cate 42,983 70 LY 


In “repairs” are included the annual expenditure for repairs 
and renewals of each locomotive or car, other than the expendi- 
ture for equipment ‘‘vacated.” In “vacated” is included the cost 
of equipment destroyed, condemned and dismantled, sold or 
changed to another class. 

From 1891 to 1907, a period of 17 years, the average number 
of freight cars “vacated” each year was 38.63 per cent of the 
total number in service. Dividing 100 by this 3.68, we get 27%, 
which is, therefore, the average life in years of each freight 


d * aS i z 3". a air aoe rie) a 
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WOODEN CARS 
TABLE 78 : Kt 
Monthly 
Average 
Cost of 
Type of Car : Original Cost No. of Cars Repairs | 
LSEIIENG) BSB = Bear re eee ee $ 589.09 457 $ 4.78 
VEXED) Naan gs en eee 440.00 6,247 3.92 
SEA amteaeter sacle Chote er ers ne ossi a etcns 557.58 127 3.76 
MARCH beee cite rei si'aile: ars eve tovaverelens 6.16 581.20 512 1.02 
TREE TNLCIIE CS, 55. a ehs ois) 02s. oxoswlens 530.00 278 7.44 
IRM Io ies aidle’ otis Mhcae mteatinevand 1,800.00 247 13.05 
SUCCS Veal uae ae cee ric 450.00 2,700 3.61 


These cars were nearly all wooden cars, of which the 


# cost of a box car did not exceed $450, excluding air brakes. 


The number of freight cars constantly in repair shops was 
5 per cent of the total number for the three months. ending 
March 31, according to Statistical Bulletin No. 4 of the American 


_ Railway Association. For the previous quarter the percentage 


was 5% per cent. Each car averaged 23% miles traveled per day. 
The above figures are based upon averages of almost 2,000,000 
freight cars. In Group IV (Virginia, West Virginia, North and 


_ South Carolina) there were 124,000 cars, 7 per cent of which were 


in the repair shop at any one time. This group made the poorest 
showing of all. 

On the Panama Canal work during the six months ending 
June 30, 1910, the cost per day of repairs to cars of all kinds 
was $1.03. For the same period the cost of repairs to plant and 
equipment per unit of work done was as follows: : 


Item Cu. Yds. Per Cun Yd: 


Bre CxXeCaVvatiOn .sicsiew = se ee ccceeee-+ - 10,515,448 $0.0795 
DWECCECAVATION 0.5.0.5. 5 0 cole oce Bie eevee oislas 5,274,633 0.0713 
BU GITCTOUG: .)av oe: aivis sie! dice: ae cvele Mapere Weecone accents 565,459 0.1741 

ERIN iso) <a. netiv Silos cists Pelee 6 Oy ORDO 316,028 0.2789 
RSEONG ros! cee siive tele. 5/76 \sily 10% wieaeiele aides AG eino 581,812 . 0.2410 
Dee PVN) 2 erences axles is, cat's: oe, wittivling sa uane Sete ee ote 1,913,963 0.0065 
BOs Lean PUN Me «han wate areca! otoge Saleh ete core Seon Cie by 556, 745 0.0587 


The compartment type of rock car is now being used by the 
Los Angeles Pacific Railway Co., and it has proved very success- 
ful. In this type of car a box is built on an ordinary fiat car 
having a floor raised about 2 feet along the center line of the 
car and sloping to each side. This box is divided into twelve 
or more compartments, each having two doors, one on each side of 
the car. The teamster drives his wagon along the side of the 
car and adjusts a board between his wagon and the car which 
prevents the spilling of any rock on the ground. He then, with 
his shovel, loosens the hook holding the door in place, which 
allows it to swing up and discharge the whole two yards which 
each compartment contains. The whole operation is consum- 
mated in about one minute. Mr. H. R. Postle gives the following 
bill of lumber for building such a box on a 34-foot flat car: 

6—2 == 4 in, x 18 ft. 12—4x 4in.x 8 ft. 
6—-4 = 6 in, X16 Et 4—2 x 16 in. x 16 ft. 
60—2 x 12 in. x 16 ft. 
Total, 2,648 ft. at $22 per M ft.= $58.15. 
~He does not give the amount of bolts and iron required, but 
says that the shop foreman of the railroad told him that each 
ear costs a total of $250. 


Dump carts, one horse, with three-inch tires, cost: 


Capacity, Weight, 

Cu. Ft. | Pounds a ays ee” Price 
motehticart:. si... s0 Jajah ings 21 2,500 ; 700 $42.00 
PICA VV (CAL wt wes) ters cls OA 3,500 900 45.00 

For hoppers 10 inches deep add............ Fai ales e SOE DOME 
For tail gate add ..... + abeend fy ahaer's) suaye ks, ofehe. eeoates aro 2.00 
For automatic end gate add......... foes b sha reece 8.50 
For 4-inch tires add....... ite sl-aisal ivan yes grader dl Monon e ee ee ae 5.50 
For steel bottom UA Ssh Fal ohare telele Wis. cielahale cts’ cba Deakgiehe eh SIGN) 


Ten new railroad, one-horse dump carts, some with steel and 
Some with wooden bottoms, cost $50 each. Repairs cost $1.75 per 


i 


eee faa 


month each during eighteen months’ use. Six old carts about — 
two years old averaged $2 per month for repairs for twelve — 


months. Other carts also averaged $2. The life of wooden dump 
carts is about five years. 


Fig. 54. 


Mr. D. J. Hauer says that average dump carts, without a tail- 
board, hold about 0.6 cu. yds. of earth, or 0.35 cu. yds. of rock, 
place measure. = 

From Morris’s data, quoted by Mr. H. P. Gillette in “Barth 
Work and Its Cost,” the average speed of a cart is 200 feet per 
minute and the average load % ecubie yard on a level and 1%4 eubic 
yard on steep ascents such as when making railroad fills; and the 
lost time for each trip in loading ana dumping averages four 
minutes; these data having been obtained on some 150,000 yards 
of work. - 

In a great deal of one-horse eart work it can he so arranged 
that one driver attends to two carts, the undriven horse being 
trained in a very few days to follow his leader. 


> - 
e, are used for picking up and hauling iron pipe, 
_ structural shapes, ete. : a 


5 


Fig. 55. Spreader. 


They are usually drawn by hand. 


} 


=p Diameter of wheels, 40 ins.; weight, 400 lbs.; price......... .$3 
_ Diameter of wheels, 48 ins.; weight, 450 lbs.; price... ; 
Diameter of wi 


5. 
. 
2 
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heels, 54 ins.; weight, 500 Ibs.; price..... 
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Adjustable steel sidewalk and curb forms are rapidly coming 
into use, and where the amount of work is large, their extra cost 
is justified. 


Fig. 56. This Cut Shows the Use of the 6-inch-radius Curve 


TABLE 79—SIDE RAILS (RIGID) 


Air Pe hy teens atepere ieee at acer ee OOS OAc $1.75 
OTe Rails, Sein. nish er ei toupee pacer ae cae Sr 2.00 
LOSit Ratis, .65in-« nigh os ay cere poten nen eee 2.25 
oO ckty Rails, V7 in. Wish scr. cen welds melee ane eee 2.50 
HOvtt Ralisy 8 inv highs. ssa sucs alee ace eae eee 2.75 
TOmMECS Ralls. 2 im TSW. sions, cuscsases stews epeel ote ein ere OIE A aon + 4.00 
OLE Ralls, 18 ini Mbehiec, nvssehoserows bakes ousdeteen nee ea tare ves aan cae 8.50 
MONE Rails; 24 An Hien nv.s boys, ows crates sre onetereL ete ores A siete 0300) 


Rails shorter than 10 feet to be used in “ending up” work may 
be purchased at a cost proportionate to the 10 ft. lengths; i. e., 
a 5 ft. length would cost one-half the amount of a 10 ft. length. 

Flexible side rails are made in any length to make any desired 
radius, at the same proportionate prices as the rigid side rails. 


TABLE 80—SIDEWALK DIVISION PLATES 
Width of Cost of Plates. 


Sidewalk 4” Depth 5” Depth 6” Depth 
SRLCSE tone cic asa teehee en neh haere he $0.50 $0. 2. $0.80 - 
ca els ae EMRE Pet tot seer nie ee ts Oke C 70 1.05 
BiehOO th cnt sus enctensietenens Nobstielers ai eteaalehecrers ‘85 1. be 1.30 
GEOG E ihe ed Oe roars ak Se TE OO) 1.25 1.45 


a 
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_ TABLE 81—COMBINED CURB AND GUTTER 
DIVIDING PLATES" 


Thickness Width 


of Curb of Gutter Cost 
Swe SAE Seat ae 5x. tee $0.65 
snaievayseetsheteraiet ees 6” See Aas) 
SSR ERS eee Stas coe 6” 247 -90 
See Or re tig Ate neo ree 6% ; Bow Ay 
ape avelateeslces osteitis nets 6” 36” 140s 


Fig. 57. 
TABLE 82—CURB DIVIDING PLATES 

Height Thickness 

of Curb of Curb Cost 
Be RICHES cet aaed ates Sancta Te, Cay a sigh sy aaahior ere Ao} ke Ooi 5” $0.40 — 
mee eas aise abate ace Beret oe kala lang creche abla OS 6% -40 
ING eaewretee on. SAN adehe TNE S cI NE oiler endtRs Rts eld viete etal waders 6” -50 
UN > ease ERS CREME RPS EEG Hic RC eer Cee oe (4 -55. 
AMS oS s sil hes test eGo ae ante ak alode die dle me, Wein 6. ce ite 6” fant 


__ Cement Workers Tools. The following are net prices at Chicago 
for tools used in constructing and finishing cement sidewalks. 
The prices are for iron nickel plated tools. 


JOINTER 


2%, in. wide, 6 in. long, each........ ee pee ar PR .. $0.54 


NARROW JOINTER 


1% in. wide, 8 in. long, % in. blade, each...............+.. $0.60 
ominwnwide so in. longs, 14. in: blade, Caechy 0.6.2.6 ees ee eo 00 


= a hath ah) ™ os Bi y oe wie 
toes 126 


x STRAIGHT END JOINTER 
3 in. wide, 6 in. long, % in. deep, each........0-..ceceeeeeee 
NARROW STRAIGHT END JOINTER 
1% in. wide, 8 in. long,.%% in. blade, each...............60% $0.60 
wey.in, wide, $)in: long, 34 in. blade, CAach.. .iccicicics erersseis civ ee -60 


DRIVEWAY GROOVER 


The following are net prices for driveway groovers, 3 in. wide 
and 9 in. long: 
Groover, 3: in; deep; -CaChinA-« « « where lee leselereceeviniee’s ©» aia apateeere $1.10 
Groover, half round, each. 22.1... 0. sect ese es esse wenas 1.10 
A 6-in, .V-groover, 54 in. wide, % in. deep, costs 52 cts. each. 
STRAIGHT END GROOYVER 


6-in. V-groover, 5 in. wide, % in. deep, each............... $0.60 


EDGERS 


The net prices of edgers, % in., 2% in. and 6 in. long, are as 
follows: 


Penun, turned edger, CAC is acccislcr cise cuaisie oie cebeisteie ore else ae eben $0.52 
“in: ‘turned edger; .10"in plone, ‘each Nusteraterdctels/e oes 1.35 
NARROW EDGER 
Sains Tons, - 13, -ins wide; <each science vere ee ee eee $0.60 
Guintklong; 124. in. wide; with 2uideake oan escitamieta sok ere ae 52 


A reversible handle edger, right or left, 1 in. turned edge, % in. 
radius, 3 in. wide and 6 in. long, costs 60 ects. 


CIRCLE EDGERS 


Senin. Tadius, CAC). ...s: aK, o.< terMeoeMeRL TT oue Pel cheietOre nets elo oie crane $0.45 
Sei: LACIUS, GACH ss ays cvertrecnoxereseretereoteleieiel or cetera ree trai cis ohn) cee ee -45 


A square edger 3 ins. wide, 6 ins. long, both edges rounded, 
with 1%-in. cutting edge, costs 75 ets. Bevel edgers, 2% ins. 
wide, 6 ins. long, with either %-in. bevel or %-in. bevel, can be 
bought at 53 cts. each. -Corner tools, one end straight, the other 
curving back, 6 in. long, 1% ins. wide, also cost 53 ets. each. 
Curbing edgers with 2-in. turned back with radius of 1% ins., 
3% ins. wide, 6% in. long, cost $1.09 each. Raised (tuck) 
pointers, %, “4, %, % or %-in. size, cost 45 cts. each. 

Long handled finishing tools cost as follows: 

Trowel with one long adjustable handle, one short handle, one 
wrench; price, 15 in., $4; 24 in., $6. Jointer, with one long han- 
dle, one short handle, one wrench; price, $4.. Edger, same equip- 
ment, $4. Six-ft. compasses, $3.50. 


CEMENT TESTING APPARATUS 


On large concrete jobs it is desirable that all cement shall 


be tested. The usual practice is to engage a specialist, who sends 


a representative to obtain samples from the job for testing at his. KE. 
own laboratory. This is undoubtedly the best way, but where oor 


work is located far from large cities testing in this manner is 
very expensive. The way this difficulty is generally overcome is 
by selecting samples from the cars immediately before they leave 
the factory and then sealing the cars. On work where these 
methods cannot be used, a field laboratory can be installed. 

Such a laboratory, exclusive of the building, water supply, and 
few pieces of furniture will cost as follows: 


1 Cement testing machine............ A OOD DSO e+» » $135.00 
Or 1 Improved cement testing machine. Maine -- 185.00 
1 Percentage scale % to 16 oz.; 0 to 100%. 5.40 
1 Even balance scale with brass weights.. és 6.75 
2 3-section gang molds @ $10.80......... 21.60 
1°Ground glass plate, 247x24”".. cca. es 8.10 
1 Galvanized iron pan, 24”x24”x3” deep. 1.80 
1 Set Gilmore needles.......... 4.50 
1 16 oz. measuring glass. one .90 
UE SING SUL ONCL 7 oxsic ts wile lols ekale @ sfersbelal er ciis cells ane eieiiet eth eltelel ave =10 
aru EV OW Cl. sys oaks, sehena ore letchs. cpagostesey den rtech » sera: onarekene oingatens tone 90 
1 Set cement test sieves, 50, 100 and 200, with lid and bot- 

HOTA TASSittele « sionere 1s dialecolele Susie! wlers;enoleve rei erutieve ef ove orphenoteneters = 13S 0a 
1 Set sand test sieves, 20, 30, eae lid and bottom, brass. 7.00 — 

Total, $256.15, or......... herener dein acon aie tar valecsr aerereneialever peers $206.15 — 

Shipping weight, 600 pounds, or....... ud ev euapePaterareleReue meceasieieo © Une kions 


Where any considerable amount of testing is to be done 
several more gang molds with some sort of damp closet are 
desirable, costing an extra $30 or $40. 
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CHAIN BELTS 


(See Belting for Power Purposes.) 


CHAINS. 


Chains possess about % the strength of single bars of iron, — 
They should be very carefully tested, as one weak link means 
at the whole chain is weak. The diameter of sheaves or 
rums should not be less than thirty times the diameter of 
the chain iron used, and for hoisting purposes, chains should — 
be of short links with oval sides. The life of a chain is greatly | 
creased by frequent lubricating and annealing. : 


B. B. Crane chain is of refined iron having a tensile strensth | 
f 48,000 pounds per square inch, and is for ordinary use. B. B.B. 
Srane chain is of iron of 50,000 pounds per square inch tensile: — 
strength. i" 

Special Dredge chain is of iron of 53,000 pounds per. square inch 
tensile strength. In the following table the safe load should 


be taken as % the “proof.” The breaking strength is about at 
double the “proof.” 5 <= 
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ms HAND MADE, HIGH GRADE CHAIN COSTS (APPROXIMATE) y : 


Z PER POUND 
eau Size Special Dredge B. B. B. Crane B. B. Crane 
aie u” $0.10 $0.09 $0.08 
f 4” .08 .07 06 
te .07 .058 -653 
14%,” -062 -053 -05 
PIPE OR STONE CHAINS WITH HOOK AND RING COST 
q 8 inch 12 foot length $2.90 
¥% inch 12 foot length 4.10 
52 inch 15 foot length 5.25 
% inch’ 15 foot length 6.75 


Log Chains, 15’ long, heavy, short link, 4%” swivel in center; 
weight, 30 lbs.; price, $3.25. 


TABLE. 84 
STRENGTH AND WEIGHT OF CLOSE LINK CRANE CHAINS, 
AND SIZES OF EQUIVALENT HEMP CABLES (UNWIN). 


Diameter Weight Breaking Testing Girth of Wt. of Rope 


of Iron in Lbs. Strength Loadin Equivalent in Lbs. per 
inInches perFathom in Tons Tons RopeiniIns. Fathom 
y, 3.5 1.9 15 2 1% : 
es 6.0 3.0 alegl 2% 1% 
36 8.5 4.3 1.6 38u% 2% 
xs 11.0 5.9 2.3 4 3% 
: ye 14.0 els 3.0 4% 5 
& 138.0 9:7 3.8 5% % 
LA 24, 12.0 4.6 6% 81% 
33 28) 14.6 5.6 a 10% 
4 S1R5: eS 6.8 7% 2 
2 Sik 20.4 7.9 8y% 15 
Eee eR eeegte ates rt eee te 
é al y 9% 19 
56. 29.3 12. 10 ie 
1% cake 36.3 15.3 11% 27% 
14% 87.5 44.1 18.8 12% 34% 
1% 105.8 52.8 22.6 13% 41% 
1% 126 62.3 27. 15 491% 
TABLE 85 


STRENGTH AND WEIGHT OF STUDDED LINK 
CABLE (UNWIN). 


Diameter Weight Breaking Testing Girth of Wt. of Rope 


* of Iron in Lbs. Strength Loadin Equivalent in Lbs. per 
inInches perFathom in Tons Tons. RopeinIns. Fathom 
5% 24 9.5 i ae 6% 9 
324 28 11.4 8.% 7% 12 
34 £2 13.5 10.% 8 14 
I 44, 20.4 13.% 9% 19% 
58. 24.3 18. 10% 22% 
1% 72 29.5 23.%4 12 30% 
1%... 90 38.5 28.1% 13% 39% 
1% 110 48.5 34, 15 48y 
1% 125 59.5 40.4% 16 55 
1% 145 66.5 47% Li, 
1% 170 74.1 55.1% 18 681, 
1% 195 92.9 63.144 20 86 
28 99.5 22 104 
2% 256 112.0 81.4% 24 124 
2% 285 126.0 91.4% 26 145 : 


aap ee TT Lee Weer 
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_ CHAIN BLOCKS ree z 


For moving loads vertically where great power is not oheaine 
able and speed is not a requisite, chain blocks are the best means. 
These are made in three types, triplex, duplex and differential. 


SEMANAS 
\ 


z 


; Fig. 58. 


These are made in three types, triplex, duplex and differential. 
82 pounds and overhauls 31 feet of chain, with the duplex he 
pulls 87 pounds and overhauls 59 feet of chain, and with the dif- 
ferential three men pull 216 pounds and overhaul 30 feet of chain. 


TRIPLEX BLOCKS 


TABLE 86 

; Extra 

Capacity Hoist Weight, Lbs. Hoist 
in Tons in Feet (Net) Price per Ft. 
% 8 53 $ 28.00 $0.72 

1 8 80 36.0 -76 
1% 8 124 48.00 -80 

2 9 188 56.00 -84 
ie: 10 200 72.00 1.20 
4 10 290 88.00 1.28 

5 12 380 112.00 1.72 

6 12 390 132.00 1472 

8 12 470 160.00 2.16 
10 12 570 192.00 2.60 
12 12 800 240.00 3.44 
16 12 1,000 288.00 4.32 
~ 20 12 1,375 : 315.00 5.20 


s Sizes 3 to 20 tons have a lower as well as an upper’ block. 
is 131 


TABLE 87 


Hoist Weight, Lbs.’ 
in Feet (Net 


DIFFERENTIAL BLOCKS 
TABLE 88 


Capacity i Weight, Lbs. 4 
in Tons i (Net) Price. 


9% 


‘Chain blocks kept well oiled and kept under cover where grit — 
and dirt cannot enter the gears should have a life of from five 
to twenty years. On outside work where sand and grit is allowed 
to enter the gears the life of a block is reduced very much, and | 
repairs may cost as much as 50 per cent of the first cost annually. — a 


i) aa 


CHUTES 


Hea 


Chutes for stone or, in fact, almost any material must be lined 
_ with sheet iron or steel to prevent excessive wear. Sooner or 
later a hole wears in these sheets and it is then necessary to 
renew the entire piece. ope 

Witherbee, Sherman & Co., at Mineville, N. Y., use bar steel for ; 
lining their ore chutes. The bars are %x6 inches in size, and when on 
worn are replaced by a new piece. In this way no steel is wasted an 
and the time spent in repairs is much lessened. 

Dolese & Shepard, in their new stone-crushing plant in Chi- 
cago, at all points where the crushed stone drops, have made 
pockets where a certain amount of the material collects, and 
Saves the chutes and bins from excessive wear at these points. crs 


Angle extension wagon chutes for hard and soft coal may be ie 
economically used in construction work for placing concrete and ; 


transporting other materials. They are adapted to indefinite ex- . 

tension, but each section is in itself an independent chute. The . st 

prices of chutes 18 ins. wide at top and 17 ins. at foot, made of ae 

No. 18 black sheet steel with heavy end bands, weighing about : 
5% lbs. per foot, are as follows: 


Bb ft. Jeneths, each....... $2.50 10 ft. lengths, each......$5.00 
Gett.- lengths, each.....65. 3.00 12,.ft. lengths, each..:... 6.00 
8 ft. lengths, each....... 4.00 


CAR CHUTE 
A chute constructed of sheet steel and angle iron so as to 
hook on any car or wagon is made in three stock sizes and in 
many cases effects great saving in the cost of unloading material : 
from cars. (See Fig. 59.) 


Fig. 59. % 
Weight Price 
34 i y 40.00 
%, yard capacity or % ton of coal.......... 250 lbs. $ 
1 z yard capacity or % ton of coal.........4 275 lbs. 50.00 
1% yard capacity or 1 ton’ Of: CoOal./. csc scene SOOLDS: 60.00 


Rated as fourth class freight 
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Capacity 


CLOTHING 


Rubber coats, $3 to $6. 


OILED CLOTHING 
PRICE PER DOZEN 


‘ Yellow 
Slickerses.qonehcastene ace $16. 4 to $25.00 
Ons e Coats ten ce hea eee ees 20.00 to 24.00 
Medinumnlone sic... ame eee 14.00 to 20.00 
VACHE. Ceeatereteeicinte 6 ero eee eee 8.50 to 12.00 
Pie. 8 arecataher tele iets ere RESTS sees 8.40 to 12.00 
ER QUS 1 sich Wie'etniore ale crete ae aise ere eB OREG 3.50 


Another chute, or “Adjustable Car-side Hosper, ” is so arrange 4 
that the front can be adjusted to any convenient height, and can 
be emptied gradually or the discharge cut off entirely. 
Fig. 60.) 


Black 


+17. 00 to $26.00 
21.00 to 26.00 
15.00 to 22.00 
9.00 to 13.00 
9.00 to 13.00 
2.50 to 3.50 


(See 


CONVEYORS 


(See Excavators) 


Belt conveyors were first used in 1868 and since that date have 
attained great popularity as a means of conveying all sorts of 
solid materials. The great advantages of belt conveyors are the 
small horsepower required to drive them, their noiseless operation 
and large capacity. 2 

Power Required. In a concrete mixing plant in New York City 
a belt conveyor 24 inches wide, traveling at a speed of 400 feet 
per minute, and carrying the concrete from the mixer to the 
forms, required but 1 horsepower to drive it. The belt which 


Tons per Hour. 


Ce 4 6c 8 1 eI tbe te 
Horse - Power. 


Fig. 61. Diagram Showing Power to 
Operate Belt Conveyors. 


earried the materials to the mixer was 20 inches wide, 228 feet 
long and had a rise of 34 feet. It traveled at a speed of 350 
feet per minute and required but 6 horsepower to drive it with 
its load of 100 tons per hour. In the Transvaal a belt with a 
horizontal carry of 200 feet and a vertical lift of 48% feet, con- 
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veying 71.4 tons per hour, required 8.1 horsepower to drive it. 
A belt with a horizontal carry of 500 feet and a vertical lift of a 
25% feet required 8.6 horsepower to convey 90 tons per hour, and — 
2.9 horsepower to drive the unloaded belt. 

The capacity of belt conveyors is shown in two diagrams 
(Figs. 61 and 62), published by Mr. R. W. Dull in the Chemical 
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Width of Belts. 


Fig. 62. Diagram Showing Capacity of 
Belt Conveyors. 


Engineer, August, 1909. These are based on good feed- 
ing conditions and variations as great as 50 per cent are likely. 
Some of the curves are stopped off at certain sized belts, as with 
large pieces it is not advisable to use a conveyor any narrower, 
regardless of what capacity is required. It is advantageous to 
install a feeding device of some kind if the feed is irregular. 
Materials should be delivered to the belt in the direction of mo- 
tion of the belt and with as near the same velocity as possible. 


Wear. Small belts of stitched canvas or woven cotton are 
often used and are usually well oiled. For large, permanent con- 


Fe ae 
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: st Satletactory. Mr. Sacto wrederigi Bivanhey Atal Oassiers: 
Magazine for August, 1909, gives the following table showing the 
wear on different materials subjected to a uniform sand blast 
for 45 minutes: 


Rolled steel . ye apa ses 


The rubber covering performs two offices, that of poaleting wear 
and that of preventing moisture from reaching the body of the 
belt. 


The number of plies necessary is given by Mr. C. K. Baldwin. 


Belts 12 to 14 inches wide, not less than 3-ply; 16 to 20 inches 
wide, not less than 4-ply; 22 to 28 inches, not less than 5-ply, and 
30 to 36 inches, not less than 6-ply. The tension on a belt must 
not be more than 20 to 25 lbs. per inch per ply and a good belt 
should have a breaking strain of 400 lbs. per inch per ply. 

Belts are usually troughed because this increases the capacity. 
A sufficient number of idlers should be provided, as this lessens 
the chance of damage. Idlers should be kept well lubricated with 
a viscous lubricant as oil is liable to spill on the belt. The 
best method of joining belts is with a butt-joint held together by 
clamps. 


Costs. For contract purposes the belt conveyor is generally 
mounted on a more or less elaborate wooden framework, housed 
or otherwise, the cost of which must be estimated in accordance 
with the special conditions and design of the outfit. The belt 


conveying apparatus proper consists of a driving mechanism, 


which is often belted or sometimes directly-connected to electric 
motors; the idiers and belts; and the troughing rollers. The price 
will vary considerably, approximate ones only being here given 
for purposes of rough estimates. 


TABLE 89 
Maximum Weight per 
Width Diam. of Ft. for Belt, Approximate 
of Lumps of Return Idlers Cost per 
Belt Material Speed and Troughing Lineal Ft.* 
a2" KY Up to 200 ft. 14 lbs. $ 2.50to$ 4.00 
: per minute 
LS” 4” Up to 200 ft. 30 lbs. 4.00 to 6.25 
per minute 
24” 62 Up to 200 ft. 46 lbs. 5.75 to. 8.75 


per minute 


24" See Up to 200 ft. 62 lbs. 7.25 to W575 


om per minute 
6” ye Up to 200 ft. 100 lbs. 10.50 to 14.25 
per minute : 


*Deperds upon kind of belt. 


Note. At epee of 300 ft. per minute a 42" pelt. ‘should not 


carry material more than %” in diameter; 8” belt, material not 
more than 1%” in diameter; 24” belt, not larger than 3”; 30” belt, 
not larger than 4”; 36” belt, not larger than 6” in diameter. 

When speeds up to 600 ft. per minute are used material larger 
than 2” size is not likely to stay upon the large belts and for 
material 1” and larger a belt no smaller than 18” should be used. 

W. R. Ingalls says that the cost of a 12” belt plant capable 
of running at 300 ft. per minute would be about $600 for lengths 
of 100 ft. each, and if properly installed would consume about 3 
to 3% horsepower. He says that the cost of repairs should be 
about 12% per cent per annum upon the cost of plant if given 
such service that the belt will last about five years; while if the 
belt is so used as to last only 2% years the repair cost must run 
up to about 20 per cent per annum. In one actual case in a plant 
where many belt conveyors were used repairs did not average 
more than 12% per cent. 

Mr. George F. Zimmer is an English authority for the state- 


“ment that the cost of repairs for 100 ft. of traverse varies from 


%¢ to 1c per ton per 100 ft. for coal, to 2c for coke and 8c for 
sulphate of ammonia. These figures are given also in the table 
following. 
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Sige tine of which ‘ae hot: contain over t cubic’ "oot a 
Sizes of lumps which may be carried 


30” conveyor is suitable. 
y the several sizes of conveyors are: 


Lumps Conveyor *Tons per Hour | 
12” RU ey 560. 
6" 20” 350 
: 4” 16” 160 
i Aanky 14” 120 
ee” 12” 80 


_ Speeds up to 400 ft. per minute may be used and 700 ft. in 
special cases. 

2 Inclination should be limited to 20° from horizontal, put 26° 
‘may be used with steady feed and fine material. Life of belts 


varies with tonnage. If correctly designed and made of proper 


‘materials on large conveyors, belt renewals will approximate 0.1c. 


eper ton of ore. Cost is greater on small conveyors than on large 
hoor Horsepower required will average about 0.00015 horse- 


_ power per ton per foot of horizontal distance carried, plus 0. 001 
horsepower ton per foot of height elevated. 


Automatic reversible trippers are designed to distribute mate- 


rial carried by belt conveyors on long piles or large bins. They 


: travel on a track between two points, automatically reversing and 


discharging their load continuously. They can be so regulated as 
to discharge at one point. Their cost is about as follows: : 


“Width of Belt, Width of Belt, 

Inches Price Inches Price 
LAM eh stone oNstnveja vate ie-ceekeie eS OLU ZO ke stabs a he SSiata: teveue se pee 
Ale aievsia Sine. cle wee EEO! BAe rtd valet ere CGT ictte cee Cris 
LG ae \scusapecare's someon nero SOc eevee slenevertrsrahe is, (DOD 
UES Agee AR mPREn S MIRE 35 SO ues sete are teres aisia oieteee OD: 


Hand propelled trippers discharge materials at fixed points, to 
which they are moved along a track by hand. 


Width of Belt, : Width of Belt, 

Inches Inches Price 
D2 alehevershereutss WES Ms, a se, 8 enaiete sl a ere ener AID 
eC ee : one PAUSED Oe ms oid B15) 
UG i ssc ceiete Bien OU) ils aieKete Sh eon crates 250 


*Last column is capacity for ore weighing 100 lbs. per cubic 
foot at a speed of 400 feet per minute. 


# 


DIMENSIONS IN INCHES 
Width of 


“SSSSSHHE 


Belts A B Cc DF" say, Cor G H 
12 11% 5 1% 3 5% Se AA 12 22 #1 
14 12% 5 7% 3 3. 12% 14% 24 1 
16 13% 5 1% 3% 3 12% 16% 265): 
18 13% 5% 9% 3% 5 13% 18 By amet | 
20 15% 5” 9% 3Y 5 13% 20% 840d 
24 16% 512 9% 3% 5 14% 245% 40%) ot 
30 18% 51% 10% 4% 5 16 31% 46 1 
36 21% 54 12% 5 5 18% 37% 52 1 


Pulleys are of cast iron on hollow steel shafts, turning in cast 
iron brackets mounted on hard pine or steel base, for attaching 


to stringers. 
Guide idlers are of cast iron and consist of two inclined pulleys 
mounted on cast iron brackets. 


Width of Belt, 


Inches Troughing Idlers Return Idlers Guide Idlers 
Fi eracstvtais © lps oe $ 3.25 $3.10 $3.70 
he ip aCe Che eee ey ty 3.30 3.70 
UG ctielnew ae wigieie 4.25 4.25 3.70 
Siac ess-0 a elateis 5.80 5.10 4.60 
1D epee 60 eer ceed 6.40 5.50 4.60 
DATS clere eie(aver fee's eu 7.00 4.60 
BOleie re aie ales: Po Aeou 9.60 7.30 5.20 
BG wrote Sie we ke weep 8.50 5.75 


A bucket conveyor, with 18”x24” buckets capable of running at 
a speed of 10 ft. per minute, should cost about $3,600 per 100 ft. 
length, which includes the driving mechanism and an electric 
motor. The power needed to operate, about 1 horsepower; re- 
pairs and renewals for a number of years would average from 1 
to 2 per cent per annum on the first cost. This of course 
does not include depreciation. For this opinion I am indebted — 
to W. R. Ingalls, who has been quoted above. d 

Mr. F. W. Parsons is authority for the statement that a con- 
veyor 95 ft. long and a cross conveyor 71 ft. long for conveying 


*Minimum depth of stringer allowable with Standard Idler 


Boards. y 
+ Maximum width of stringer allowable with Standard Idler 


Boards. 


rg larwrre mea o's cc 


coal into a boiler house, including miter gears, countershaft, self- 
oiling pillow block, sprockets, ete., should cost about $475 f. o. b. 


factory. For driving machinery from main shaft to countershaft 


and from countershaft to lead shaft $75 ought to be added to 


this, and $175 for lumber, bolts and iron for chutes, and $200 
for erection, total cost, exclusive of freight, being $915. 


Belt elevator. The life of belts of the Same grade varies widely 
between limits according to tonnage carried, the length of belts, 
and the economic layout of the whole arrangement. On large 
belts ef course the cost for repairs per unit of material delivered 
will be considerably smaller than on small belts. For special 
work, such as crusher plants and outfits of similar kind, the 
operation is almost automatic and with the exception of renew- 
als which can be made rapidly there is practically no interrup- 
tion to continuous service. 


Fig. 64. 


At the Union Stock Yards in Chicago a belt carrier with 24”x24” 
buckets and a vertical lift of 58 feet with a 38-ft. horizontal 
run had been in operation about five years handling an average 
of 2,500 tons of coal per week, with no cost for repairs, and in 
1908 was not likely to need repairs for another five years. 

In Pittston, Pa., operating on a 25° incline ana conveying coal 
355 feet with 48” wide buckets, a belt carrier installed in 1902 
handled 130,000 tons a month and after four years was in excel- 
lent condition. Cost of repairs averaged: material, .04e¢ per ton 
handled; labor, .06c per ton handled, these repairs being the re- 
newal of the carrier rollers and the driving pinion of the head 
gear. 


The illustration (Fig. 64) shows a twenty-four inch conveyor 


\ 


hundred feet long supplied Charles F. McCabe by the Robins 
iveying Belt Co., for removing 10,000 cubic yards of earth 
and rock at 181st street and Jerome avenue, New York. The 


picture shows the very disadvantageous circumstances under 


which such a belt conveyor will work to advantage. Earth 
was shoveled on to the conveyor by hand and was discharged 
from the head end to wagons. Pieces larger than a man’s head 
were frequently placed on the conveyor, and were carried suc- 
eessfully, although it ran at times at an upward inclination of 
over 23 degrees. A Mundy engine, located in a pit beneath the 
tail end, drove the conveyor. 


Fig. 65. 


In the installation illustrated and described in the foregoing 
it was impossible to support the conveyor by any other than 
the most crude supports. This fact, however, did not interfere 
with the successful operation of the conveyor, nor did it injure 
the machinery to any appreciable extent. The belt itself, when 


the work was completed, showed little signs of wear. 


_ Figure 65 shows a Robins Belt Conveyor used by Ryan & 
Parker in excavating for the foundation of the power house of 
the New York Gas and Electric Light, Heat and Power Co. The 


earth was delivered to the conveyor from wheel scrapers through 


144 
. ; \ 
bridges, and the excavating was done by practically the same ~ 
means, employed more recently by F. M. Stillman & Co., for their 
work at East 12th street, New York. The conveyor was driven 
at its head end by a small horizontal engine, very little power 


Fig. 66. 


being required. It was subjected to the roughest kind of usage; 
rocks weighing over 100 pounds were constantly dumped upon 
it, but never caused a moment’s stoppage during the entire 
work. The width of the belt was 30 inches, and the actual 


Fig. 67. Movable Tripper. 


quantity removed exceeded 1,200 cubic yards per day. The 
work was all done during very cold weather, in December and 
January. 

The conveyor. used on this contract was also employed by 


oe 


essrs. Ryan and Parker for similar work in a great number of 


ily made changes in the number of idlers and length of belt. 
_ The illustration (Fig. 66) shows the conveyor described in the 
foregoing, carrying the cement bags up the incline to the mixer 
house. It was driven by,a Lambert engine placed on a platform 


in the mixer house, and run at a speed of 325 feet per minute. 
This engine also drove a 24-inch Robins Belt Conveyor which 
earried concrete from Smith mixers and discharged it through a 
long chute to cars, which carried the concrete to all points where 
foundations and retaining walls were being constructed. In order 
to prevent the material from adhering to the belt, a Robins high- 
speed rotary cleaning brush was attached to the discharge end of 
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the conveyor. This brush was belt driven from a smali pulley on © 
the shaft of the end pulley of the conveyor. | a 
Hullett-McMyler Cantilever Crane or Conveyor. This machine 
is illustrated in Fig. 70 and was used on the Chicago Drainage 
Canal. The skip is of steel and has a capacity of 3.7 cubie yards 
water measure, or 15% cubic yards of ‘solid rock. A 9x12-inch 
engine working under 80 lb. pressure and with 200 revolutions 


Fig. 69. 


per minute does the hoisting. The total weight of the crane is 
110 lbs. and its cost is about $9,000. The daily (10 hours) ex- 
pense of operating each crane was: : 


1 engineer 2.50 
1 fireman 1.50 
Machinist service 1.00 
Superintendences. ci 4a, 2 oot, hob ots shel oaa te hepa ons wD 
LU CONS Coal eee Here ee Nie toliesseiwite Tafeh ailetistialie Ue enene Pens Sate tee oO) 
Oil and: waste Seales. cig. eee nme i | pm e ene arene 325 
Hepairs (2) vie ce eai/s «v5 7 Ree gee ee .50 
rack maintenance; yyiun mentee oe een : 5 1.50 
Wisht: (wateh man sis ss mss lee enn ante Seo en ee ene -50 
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The two handled 168,470 cubic yards solid rock in 337 10-hour 
shifts, 250 cubie yards per shift per machine. 
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Hullett-McMyler Derrick. Fig. 71. es th 


which handles a skip weighing 2,400 lbs., making, with its full — 


load of 1% cubic yards of solid rock, 3% tons loaded. It weighs 


95 tons and costs $15,000. The cost of operation is practically i 
the same as for the Hullett-MeMyler Conveyor. Two of these 


machines moved 279,300 cubic yards in 492 (10-hour) shifts 
averaging 568 cubic yards per shift for the two machines. 
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Fig. 71. Hulett-McMyler Derrick. 


A steel incline and tipple is often used to convey earth from 
a steam shovel to the top of a high bank where it is dumped. 
Such a machine is illustrated in Figs. 72, 72A. The steel truss of 
the incline weighs 8,500 lbs., and the total load of boilers, with- 
out cars, etc., is 100 tons. The ehgines are 11”x18”, double eylin- 
ders, and their cost with the boiler was $2,700. The shovel cut 
was 20 ft. wide, 18 ft. deep and the best month’s record was 920 


cubic yards per 10-hour shift. The whole machine cost about 
$4,000. 


‘alddi1 19235 40 uol}FeAgZa PIS ‘ZZ “B14 
*UOLYDAI!Q «BPI 


soo crescnneemennnee Dig oeneeeeeneeneeensncnentet mnanetenmecemavmmmmnansananses Q) Gf smemeescseeey 


iS ees, 


0,4: 


: “Buiunery jo poula 
Th Buimoys 
mi Sa addi, ja sjoyaq 
SSS FS tg Sh ss thea, 
of Zk 4iN6, 63 W237. y 


14 


"aldd)1 19935 40 URid punoly ‘Vez ‘Bid 


10) Sty. Uo 


__ Mbramsapuney uo sy} . 


— so = 7 


Be SSS 


dix <x |x Lx 


= Sa : 


xT Ane 


i oo z 


Pease iF 

(‘padwing Burag vey i is As 
Sher i Mag payog) = | i 

2 

f{—] 

qj 

4—~ 

+ 

2 ae 


40) poly Uo 
Ban, 96 xp¢ sung 2 
“ fauibuz buysioy ADLOW, 81 311-> 


ey IN car ee ee he a) hy We f c 


p ee nach ie 
hile, 


ONVEYORS| 


The Brown Cantilever Crane. Eleven of these machines shown is 
in Fig. 73 were used on the Chicago Drainage Canal, and after e 
the first year a monthly output of 15,000 to 16,000 cubie yards, ae 
600 cubic yards per 10-hour shift per crane, was attained. The 
trusses have a slope of 12%°, a carriage or trolley travels along = 
the track on the lower chord of the truss, the hoisting power 
being a 104%4”x12” engine and a 120-horsepower boiler. The skip 

can be dumped automatically at any point. It has a capacity 

of 75 cubic feet water measure and carries 1.5 to 1.7 cubic yards | 
of solid rock. The average traveling speed is 150 ft. per min- 
ute. The weight of the entire machine is 150 tons and it costs— 
about $28,000. The daily cost of operating each crane was as 


follows: 
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MECHANICAL CONVEYORS.* 


Mechanical conveyors, of which there is a great variety, may 
be classified as of (1) the push or drag type, and (2) the carry- 
ing type. In the former the material is pushed or dragged for- 
ward in a trough. In the latter type it is continuously carried 
forward on a belt, or in a series of connected pans or buckets, 
. Which take the place of a belt. In a horizontal conveyor the 
only mechanical work to be done consists in the overcoming of 
friction. It is obvious, therefore, that a well-mounted belt or 
series of buckets can be moved with less friction and therefore 
require less power than any form of conveyor in which the 
material has to be pushed or dragged forward. Jou 

All of these conveyors are used in practice, some of them 
extensively. Some of them are extremely efficient machines; — 
others have very little to commend, yet are useful for some 
special purposes because of limitations in the application of bet- 
ter types. The special form of conveyor must always be chosen 
with view to the work that is to be done. In this article the 
writer has reference only to the use of conveyors for the trans- 
portation of ore and other mineral substances. There is a dearth 
of practical information on this subject; even the manufacturers 
appear to lack a good deal of important data, and it will be useful 
if readers are led to contribute results of their own experience. 
It is obviously a subject in which experiences may differ widely 


under varying conditions. 


_ * This article, by Mr. Walter Renton Ingalls, is so practical 
and so full of valuable data that it has been abstracted almost in 
full. It appeared in The Engineering and Mining Journai in 1904. 
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Elevation and Plan of Brown Cantilever Crane. 
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- Push or Drag Conveyors. 


Among the conveyors of this type are the screw, the scraper, 3 oe 


and the reciprocating. All of them have the advantage that ma- 


terial can be discharged without complicated machinery, at any 


desired point, which makes them especially useful for the filling 
of a series of bins. 


Screw-Conveyor. The screw-conveyor is one of the oldest of 
conveying devices. Also it is perhaps one of the most inferior. 
The screw-conveyor consists commonly of a trough of iron or 
steel, with semi-cylindrical bottom, in which is turned an end- 
less screw, composed of a shaft, solid or hollow, and a spiral of 
steel or cast iron. The shaft is supported in boxes at each end 
of the trough, and by intermediate hangers in long conveyors, 
and is driven by pulley, gear or sprocket wheel. The shaft is 
generally made in sections, which may be united in any suitable 


manner, though certain devices are much better than others. The 


‘spiral is ordinarily of 8-in., 10-in. or 12-in. diameter. In trans- 
porting ore it is inadvisable to turn a 9-in. or 10-in. screw at 
more than 50 to 75 rev. per min., since a higher speed is apt to 
throw material out of the trough and produce too much dust. 
Obviously the speed should diminish as the diameter of the 
screw increases. 

The capacity of a screw-conveyor depends upon the diameter 
and pitch of the screw, its speed of revolution, and the specific 
gravity of the material to be transported. One manufacturer 
gives the capacity of a 6-in. screw, run at 100 rey. per min., at 
8 tons per hour; of a 9-in. screw at 70 rev. per min., 8 tons per 
hour; and of a 12-in. screw at 50 rev., 15 tons per hour. It is 
presumable that these figures for capacity refer to quartzose 
ore, which may be taken as weighing 100 lbs. per cu. ft. An- 
other manufacturer estimates the capacity of a 5%-in. screw at 
120 rev., 42 cu. ft. per hour; 7%-in. at 110 rev., 71 cu. ft.; 9% -in. 
at 100 rev., 141 cu. ft.; 1%-in. at 80 rev., 247 cu. ft. It is 
quite right to state these data in cubic feet instead of by weight, 
but the speeds given are too high for good practice. However, 
the capacities appear to be stated moderately, notwithstanding. 


On the basis of material weighing 100 lbs. per cu. ft., the ca- Bi 


pacity of the 5%-in. screw would be 2.1 tons per hour; of the 
7%-in. screw, 3.55 tons; of the 9%-in. screw, 7.05 tons; and of 
the 11%-in. screw, 12.35 tons. The figures of either of these 
manufacturers seem to be on the safe side as to capacity, since 
a 9-in. conveyor run at 70 rev. per min. will certainly transport 
10 tons per hour of ore weighing 150 lbs. per cu. ft., or 6% tons 
of ore weighing 100 lbs. per cu. St? 

Ideas as to the power required to operate a screw-conveyor 
are less definite. In the transportation of any substance hori- 
zontally, friction is the only element which has to be overcome, 
not only the friction of the material itself but also that of the 
mechanism. It is evident, therefore, that the power required is 
a function of the weight of the material, the distance to which 


it is carried and the speed, plus the similar factors for the. 
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mechanism. One manufacturer states that a 5%-in. screw E run.) 
at 120 rev. per min. requires 0.5 h.p. per 33 ft. of length; a 
7%-in. screw at 110 rev., 6.75 h.p.; and a 9%-in. screw at 100 
rev., 1 h.p. These figures are rather lower than practice indi- 
cates, and would appear to correspond more closely to the power 
required to drive the conveyor empty than full. Another manu- 
facturer gives the formula, H. P;= WL-~3 X33000, in which W 
is the weight in pounds of the material to be carried per minute 
and L the distance in feet to which it is to be carried. According 
to this the power required to carry 10 tons of ore 100 ft. per 
hour would be only 0.33 h.p., which, -of course, is absurd, since 
it would require far more power than that to run the conveyor 
empty. A 9-in. screw conveying that quantity of material would 
probably require 4 to 5 h.p. The formula should evidently be 
expressed as H. P.=[WL-= (3 X 33000)] + FL, in which F stands 
for the power required to turn the screw itself at a specified 
speed. The screw is wasteful of power, because not only is the 
ore pushed through the trough as in the scraper conveyor, but 
also the screw presents a greatly increased frictional surface, 
while it is subject to all the frictional resistance of a poorly 
supported and carelessly attended line of shafting, running in 
grit all the time. 

The screw-conveyor is the cheapest of all conveyors to install. 
A 9-in. screw, 100 ft. long, ought to be put up for about $300. 
On the other hand, all of its parts are subject to heavy wear, and 
repairs and renewals may easily amount to 100 per cent per 
annum, this depending upon the work required of it. There are 
some cases wherein it is advantageous to use a screw, notwith- 
standing its serious drawbacks. They are at their best when 
used for finely-crushed and dry ore. They are more troublesome 
with wet, clayey ores, and are quite unsuitable for coarse ores. 
A very long screw is apt to be a nuisance anyway. A short 
screw often makes a good feeding device. The screw-conveyor 
with externally heated trough has been proposed as a drying and 
roasting furnace. It has been used occasionally for the former 
purpose, but not for the latter. Neither arrangement commends 
itself. : } 


Rotary-Conveyor. The screw-conveyor is often referred to-as 
a spiral conveyor. Another form of spiral conveyor consists of 
a cylinder with an interior spiral, the cylinder being supported 
on rollers and revolving like a cylindrical roasting furnace. Con- 
veyors of this form are seldom used. They would appear to be 
costly, clumsy and difficult to repair, while material can only 
be fed at one end and discharged at the other end, which in 
adaptability would make it the least advantageous of all con- 
veyors. If the cylinder be set on an incline, or if it have a taper, 
of course no interior spiral is necessary. The cylindrical dryer 
and several forms of roasting furnaces are really forms of this 
type of conveyor, just as other mechanical drying and roasting 
furnaces embody the principle of the scraper conveyor. Roast- 
ing cylinders as long as 60 ft. are used in Burope, and cement 
kilns as long as 120 ft. are used in the United States. 


: of a  — in which the ore is vad ged Zorward by a series of — 
S transverse push- -plates, called flights. The method of connecting 
the push-plates is subject to a large number of modifications. 
Thus there is the continuous cable, dragging circular flights 
_ through a V-shape or semi-cylindrical trough, and the monobar 
“conveyor, in which the flights are carried by a series of single 
linked bars. One of the commonest forms of this type of con- 
veyor is, however, the double link-belt chain, supported on rollers, 
wheels or sliding shoes, which run on rails at each side of the 
trough, carrying the flights between them. This is known as the- 
~ suspended-flight conveyor. The chains pass over sprockets at 
each end of the conveyor and return on overhead rails. The 
sprockets at one end are keyed on the driving shaft, while those 
at the other end are carried in boxes which can be adjusted to 
take up the slack in the chains. The monobar conveyor can be 
constructed so as to make a bend in the horizontal plane, or even 
make the complete return circuit. 

The scraper-conveyors have the advantage that they can be 
arranged to be fed or to discharge at any point. They have the 
disadvantages of involving a good many wearing parts and re- 


quiring considerable. power to drive. The Link-Belt Engineering ~ 


Company gives the following formula for power: 


H. P. = (ATL + BWS) + 1000, 


in which A and B are constants depending on angle of inclination 
from the horizontal, T is the tons per hour to be conveyed, L the 
length of the conveyor in feet, center to center, W the weight in 
pounds of chains, flights, and shoes, and S the speed in feet per 
minute. For horizontal runs, A—0.343 and B=0.01. According 
to this formula, the power required to move 10 tons of ore per 


hour the distance of 100 ft. would be 3.5 h.p., but we should— 


hesitate to reckon so low. Anyway, it always requires more 
power to start a conveyor than to operate it and therefore a 
larger motor should be provided. Scraper-conveyors are usually 
operated at speeds of about 100 ft. per minute. The weight of 
the chains, scrapers, wheels and axles or rollers, amounts to 
about 30 to 35 lbs. per foot, center to center, for a 10-in. or 12- 
in. suspended flight conveyor, which at 100 ft. travel per minute 
will have capacity for moving about 10 tons per hour of ore 

- weighing 150 lbs. per cu. ft. The cost of a suspended flight con- 
veyor 100 ft. long, installed, will come to about $450. 

- The capacity of a scraper-conveyor depends upon the width of 
the trough, the speed of the chain, the volume of the ore, and 
the frequency of the flights. The flights are commonly set 16 in., 
18 in. or 24 in. apart. Obviously the flights will not push, the ore 
ahead in an even sheet, but will crowd it up into little heaps, a 

succession of which will be moving through the trough. There- 

_ fore the more frequent are the flights, the greater the capacity 

of the conveyor. The suspended-flight conveyor \is superior to 

_ other forms; it requires about 20 per cent less power than the 


} 


of special weakness in these conveyors is the chains, the break- 
age of which is likely to cause costly and vexatious delays. The 


monobar is better than the chains; the latter, if used, should be 


wel 


provided of greater strength than is frequently the case. The © 


scraper-conveyor gives the best results with fine ore and mod- 


erate lengths. Many examples of large and long installations 


for the handling of lump ore, coal and rock are to be seen. They 
are very noisy and are subject to frequent breakdowns. 


Reciprocating Conveyor. The reciprocating conveyor is a new 
modification of the scraper-conveyor, which is finding consider- 
able favor. In this the ore is pushed forward in a trough by a 
series of flights which are hinged at regular intervals to a ladder- 
like frame, composed of a pair of channel beams joined by suit- 
able cross-bars and mounted on rollers. This frame is given a 
reciprocating motion by a crank mechanism, which can be placed 


at any convenient point. In another form, the flights are fixed ; 
to a reciprocating rod, as an iron pipe of suitable strength, which 


is supported by wheels and axles. In either case, the flights are 
so hinged that in their forward motion they bear against stops, 
and push the material along, while in the backward motion they 
return to the starting point by dragging back over the top of the 
material. In this way the ore is literally shoveled forward stroke 
by stroke. 

The reciprocating conveyor has these advantages: It can be 
fed and discharged at any point; it occupies less height than the 
chain scraper-conveyor; and all of its wearing parts, which any- 
Way are comparatively few, are outside of the grit, save the 
flights themselves and the trough. On the other hand, it is un- 
economical of power, owing to the frequency with which motion 
is reversed. At every stroke the inertia of the entire lot of ore 
in the trough has to be overcome and this will probably limit 
the usefulness of this type of conveyor to a comparatively mod- 
erate length. Moreover, they are obviously inapplicable to con- 
veying materials containing lumps. They are considerably more 
costly than the ordinary scraper-conveyor, the cost varying ,ac- 
cording to the details of manufacture. Thus to install a recipro- 
eating conveyor 100 ft. long, capable of transporting 10 tons per 
hour of ore weighing 150 lbs. per cu. ft., would cost from $700 
to $1,200 (actual quotations, with an allowance for cost of in- 
stallation). A 15-h.p. motor should be provided to drive. The 
capacity of this form of conveyor is determined by substantially 
the same factors as in the case of the scraper-conveyor. 

Another form of reciprocating conveyor consists of a light 
trough, supported or suspended in a suitable manner, to which a 
to-and-fro movement is imparted by suitable mechanism. This 
form of conveyor is not in general use, but the writer has seen it 
employed with good success for transports of several hundred 
feet, the entire installation being of the simplest construction. 
Obviously, however, it is suitable only for fine, dry material, 
or else a loose pulp. In either case, the forward travel of the 


ae 


and number of the jerks. The Wilfley conveyor, which is of this 
pe, is used for the transport of wet concentrates, the motion 
of the trough being given by the same mechanism that is used 

r the Wilfley table. A patented reciprocating trough-conveyor 


thas the bottom of the trough made in a serrated form, so that 


at each jerk the material goes over a ledge and therefore attains 
a positive forward movement. 


Carrying Conveyors. 


The conveyors of this type consist substantially of an endless 
belt, or a continuous chain of pans or pee There are numer- 


ous modifications of both forms. 


Belt Conveyor. The belt conveyor is essentially a band sup- 
ported on idlers and running over pulleys at either end, by one 


of which it is driven. A suitable arrangement at the other end 


Serves to take up slack and keep the belt tight. The simplest 
conveyor of this type has a flat belt, which has to be quite wide 
in order to prevent material from spilling off. To obviate this, 
the belt is concaved, and to reduce the wear of the belt by being 
thus flexed it is manufactured in various ways. There is also 


3; great variety in the composition of rubber employed and in 


the design of the supporting rollers. Rarely, a flat belt with 
side rims is run over plain rollers. 

Irrespective of these modifications in design and construction, 
the belt conveyor is for many purposes the most efficient of all 
eonveyors. It requires the least power to drive, save for the 
highly developed forms of continuous bucket conveyors;. its first 


--eost is moderate, and the expense for repairs and renewals is 


less than for any other form of approximately equal first cost. 


It is adapted to a great variety of uses, carrying ore up consid- 


erable inclines and at changes of angle, and has great capacity, 


but it has the drawback of inability to discharge at intervals, 
save by the use of a rather awkward and expensive tripper. It 
is possible, however, where electric power is available, to install 


a movable conveyor, run by a self-contained motor, and to cause 


the belt to discharge over the end into any one of a series of 
bins, by moving it forward or back; and the direction of the belt 
travel can be reversed. Thus, a line of bins 200 ft. long can 
be filled by a conveyor of a little more than half that length, 
the feed being received midway in the line of the bins. Sim- 


ilarly such self-contained conveyors can be constructed in port- 


able form and used for work about the yard, such as the loading 
of railway cars. These are things which can not be done so 


conveniently with any other type of conveyor. Moreover, this 
* can be used as a sorting belt at the same time as a carrying 


belt, and in taking ore to breakers and rolls a magnet can be 
set over the belt to pick out drill points and other undesirable 


pieces of steel and iron. 


The rubber belt is quite durable and it may be reinforced on 


_ the wearing side by an extra layer of rubber, like elevator belts. 


rial will perl edd the slope of the eden and the ionsthe 
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It is, however, unsuitable for carrying ore from dryers, etc., 
which is of such temperature as to affect the rubber. The limit 
of rubber belting in this respect is soon reached (it would be © 
unsafe to attempt to carry ore so hot as 150° C.) but in such 
cases the Leviathan or Gandy belts may be substituted. Such 2 
cotton-duck belts are, however, less durable against abrasion ~ 
than the rubber. 

The capacity of a belt conveyor depends upon the width and 
speed of the belt and the weight of the material to be carried. 
If the belt is troughed it is safe to estimate that the load will 
cover one-half of the total width of the belt and that the depth 
in the center will be one-quarter of its own width. The cross- 
sectional area of the load (which may be considered as an in- 
verted triangle) multiplied by 12 will give the number of cubic 
inches of material per running foot of length, and from the 
weight of the material and speed of the belt the capacity may 
easily be calculated, but an allowance must be made for irregu~ 
larity in feeding. A flat belt will carry only about one-third as 
much as a troughed one. 

A belt speed of about 300 ft. per min. is commonly used, but 
450 ft. per min. is not excessive; belts have been observed to run 
smoothly at speed as high as 900 ft. per min., but the wear on 
both the belt and the idlers was then excessive. 

A troughed 12-in. belt, run at 100 ft. per min., is able to carry 
187.5 cu. ft. per hour, or 14 tons of ore weighing 150 Ibs. per cu. 
ft., but to perform the duty that we have assumed for other 
conveyors in this article, viz., the transport of 10 tons per hour, 
we should install practically a 12-in. belt and run it at about 
300 ft. per min. The cost of such a conveyor installed would be 
about $600 for a length of 100 ft. It would require about 3 to 
3.5 h. p. to drive, assuming it to be properly installed. No gen- 
eral rule can be given for estimating the power required to drive 
a belt conveyor, which depends largely on the arrangement of 
the idlers. If they are too far apart the belt will sag down 
between them, increasing the load; if they are too near together . 
the frictional resistance is increased. The greatest item of 
repairs in connection with a belt conveyor is the replacement of | 
the belt, which is the most costly single piece of the apparatus. 
If the belt lasts five years the cost of repairs will come to about 
12.5 per cent per annum; a belt life of only 2.5 years would 
mean a repair cost of about 20 per cent per annum. In a cer- 
tain large works where a good many belt conveyors are em- 
ployed the actual expense for repairs is not much more than 12.5 
per cent per annum. 

Continuous Bucket Conveyor. The pan and bucket conveyors 
consist essentially of an endless chain of overlapping pans and 
buckets, which may be arranged in a great variety of ways. One - 
of the simplest is the endless traveling trough conveyor (re- 
ferred to also as the open trough conveyor and apron conveyor), 
consisting of a series of overlapping sections of light sheet steel 
trough, which are secured on the under side of a heavy link-belt 
chain (or to a pair of chains); the chain passes over a sprocket 


Rére per eee sould: ‘be in the neighborhood of $11 ies $12 per 
oot, installed. Ordinarily they have the disadvantage of be ng 


ried between a pair of chains, they can be arranged to dump % 
termediate points by having a dip in the rails) and in thi 

respect are of more limited application than the belt conveyo 
but on the other hand they are suitable for conveying hot mez 
terial or substances that would injure a belt. Conveyors of tl is 


type, of heavy construction, are used at various places for tl 
- transportation of hot slag and when properly installed give good 


It is only a little step further to the casting and con- 
¥ veying machines for pig iron ane other metals. 


me service. 


i 


Machines for crushing rock, ore and similar hard materials are 
in two usual forms. Jaw crushers and gyratory crushers. Jaw 
crushers are usually of smaller capacity than ate Syratory crush- 
ers. The jaw crusher operates in general in the following 


Manner: 


An eccentric shaft in revolving imparts a backward and for- 
ward movement to a lever arm whose fulcrum is at the outside 
end. At a point between the power end of this arm and the 
fulcrum is a ‘toggle’ to which is imparted a forward and back- 


y ward movement by the arm and which in turn imparts the same 


movement to the lower end of a corrugated steel or cast iron 
crushing plate free at its lower and hinged at its upper end. 
Opposite this plate is a somewhat smaller fixed plate and the 
two together form the “jaws.” By changing the toggle for a 
larger or smaller, the “‘set’’ or size of the opening at the bottom 
of the jaws is regulated, and thereby the size of the product. The 
“jaw opening” is the width by the length of the opening between 
the upper ends of the crushing plates and determines the great- 
est size of stone that can be introduced. 

The jaw crusher is of limited capacity, its product is not uni- 
form, and the machine itself is Subject to frequent breakages 
due to the severe shocks it has to sustain. For these reasons 
,the gyratory crusher was invented and is used wherever a uni- 


- form product of great quantity is essential. The principal objec- 


tion to it is its non-portability. In this type of crusher a per- 
pendicular shaft, to which are fastened the inner crushing plates, 
revolves with an eccentric motion, inside of the stationary outer 
crushing plates. The actions of the inner jaw plates are both 
rolling and crushing. The horizontal distance apart of the lower 
ends of the concentric jaws determines the size of the product 
and is regulated by raising or lowering the inner jaw. 


JAW CRUSHERS 


CLIMAX ROCK CRUSHERS 


TABLE 91 

Opening Capacity, Tons Weight, Not Mounted 

(Ins.) per Hour (Lbs.) Price 
Weoxt§ Small : Mererets $ 425 
8 x15 10 to 15 5,000 465 
9 x16 12 to 18 7,000 570 
10 x20 15 to 25 9,250 780 
10% x22 15 to 30 15,500 860 
12 x28 25 to 40 27,000 1,300 


14 x28 je50 : 


TABLE 92 


Jaw Type 
Capacity, Tons Weight, Not Mounted - 
per Hour (Lbs. ) Price 


eee eee 


The FOU OWERE: are prices of crushers made in the middle west: : 
TABLE 93 


4 Capacity Approx. 
Jaw Opening, Per Hour, Weight, iii ek = 
x Inches Tons Lbs, Speed Req. Price 
Bs 8 8x16 10 to 15 7,500 300 12 
9 9x18 10 to 20 8,500 300 
10 10x22 16 to 25 11,500 280 Be 
11 11x26 24 to 30 13,500 275 2 ; 


Crusher complete, mounted on trucks with heavy steel axles, 
and steel or wooden wheels, having an output of 15 to 30 tons 
per hour when the jaw (11”x18”) is set at an opening of two 
inches (weight 10,100 lbs.) with an elevator 14 ft. long with 
. folding device (weight 1,200 lbs.) and a screen, of the chute 
y type of steel rods or perforated metal, costs $1,120. An 18 
horsepower engine is necessary to operate it. 

The dimensions, weights, capacities, required power and prices 
of some of the smaller sizes of rock and ore breakers are here 
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- ---$x$0 22,000 15 20 25 30 40 .. 1% 32x12 400 14to 21 $1,180 
= 10x38 32, 800 .. 30 40 50 60 70 13%, 36x14 375 22to30 1,550 
12x44 48, 7000 .. .. 50 70 80 90 2 40x16 350 28to45 2,030 
Equipment suitable for use with the above crushers is as fol- 
lows: Screens: One 32”x10’ iron frame screen complete, Revo- 
lutions driving pulley, 55; size driving pulley, 42x8%; approxi- 
mate horsepower, 6; weight, 5,900 Ibs.; price $490; one 40”x14’ 
- iron frame screen complete. Revolutions driving pulley, 45; size 
pulley, 54”x114%4”; approximate horsepower, 10; weight, 9,250 


pounds; price, $590. 


ELEVATORS : 


-—Buckets— Weight, 
Size Gauge Lbs. Price 


With geared head, 50’ centers........13x10 No.14 4,650 $490 
With geared head, 50’ centers........16x11 No.14 5,835 585 


) “Back Gear Driving Connection” is an arrangement for driving 
the elevator and screen, particularly used with the smaller sizes, 
and takes power from the breaker. 


Fig. 74. Geared Elevator, Left-Hand 
Driven. 


Countershaft. 


The ce i 
about $50. ) ost of the iron work for one of these is 
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6x21 6x42 8,400 6 to 12 1% 24 8 450 7to12 $600 
7x22 7x45 14,480 10 to 20 1% 28 10 425 10to16 $800 

Equipment for above costs as follows: 5 

One 32x14 iron frame screen.......... as Sralebada ahs <¥stele selsvels ee . $420 
MOneeN Go. 38 ClEVAtOT, «00! ACONLETSiccule ove bid vinous be ere ae ‘ aete 5 
One No. 3 back gear drive (iron work only)........ me tagayesst et 40) 


eakers suitable for general contracting use have the follow- : 
- capacities: 


Mounted crushers (small size only) cost about $350 extra. 

A portable crushing and screening plant consisting of 10x18 
crusher, 17 ft. folding elevator, 30 inch by 9 ft. revolving screen 
and a 15-ton portable bin costs $1,575 complete. This plant with 
a 9x16 crusher costs $1,385 and a 20 horsepower traction engine 
is necessary to operate it. 


The following is the estimated cost of a complete portable 
crusher and plant for macadam road building. 


MMerusher, 9X5", With VOtary- SCLCOM 1, <5) ve ese t8 nye om ote . . $1,000.00 
g EYER CLieW ONUey 3 OMe Segoe oa oe, ee OD RN ae ; 200.00 
AMES SEY Pe ON SING... + oc DARA ceca ot NeR Eee pe hen emaeen Sines 200.00 
eee OER abe hOOULGT note othe suererere a, seaieke eras teva, ov sl sepallel el vas! ac atvreliat eos 600.00 
EW MCChUISCL ADCS aie noe cm yeh ear reba tele aise ee anece pam ttesshelatel os ~ 500.00 
12. drag scrapers, shovels and picksS..........--.0+- rates =LOOKO0 
EAM OVS te opetecoratriet oat olaketanehe eis ol hone) kaya leindeliey si ece. «lie tes) viele: syaile . 100.00 
DM SCOATIVE Ells dae bee ects Met ol ee Toke te let aye} ala sh eildan dese ayn arecre ' 500.00 
ASE ee DOllerm LOT MOVANT ate se sie pretense te bLeinss o levelev aliens 400.00 
Water and steam pipes, quarry tools. etc............ 300.00 
RS GIT el 1S WAS OMe, ckclel cz are oietayey(e. wlodaifece crrenwells o eltie isvaaelie lana 500.00— 
1 10-ton steam roller..... PEEL T nace ele ustameiverean siete ait eos eee ie 2,500.00 
oh 18 Na ae ee tik eS Dene 802 40 ced , .$6.900.00 
: ROTARY CRUSHER 
Eras Approx. * 
Weight 
5 $ : 
to Ek < i F 2 a 
¢ Oye) q (a A A 9° 
Ho Mak re a) a ees > O 
es eee te 8 2 
SO ann He tTh Seles aa. eo 4 B 
x < 4 ae 4 e a 
13x18 1to 6 6to10 300 24x 8 6'7"-3’ 2” 2’ 4,000 4,700 
18x28 8to15 15 to 20 250 30x12 88” 310” 723” 9,000 10,500 
ae 15 to 35 25 to 30 250 36x16 10’0” 5’ 3” 10’5 ” 20,000 22,000 


- No. 1, $360; No. 2, $810; No. 3, $1,810. 


oe 


ees, The cost of moving a 9x15 crusher plant with non-portable bi: 


: % 
_ a few miles and setting up ready for crushing is about $75 
_ under average conditions, : 


‘ 


Repairs. In crushing 224,203 tons of rock in 1886-7 an average 
of eight sets of crusher apparatus being in operation, the follow- 
ing new parts were required. 


ee SavOra ede. odds cee tay See ee ren - @ $25.00 $300.00 
DA aW. | DIAECS < Nenies o'n's cioleae aielellotays’s. nusksteieyate @ 15.50 139.50 
neta Jaw «Dlates . si... sea otale Graleete Btow acci.ct koto @ 12.00 144.00 
Toggles, check plates, and sundries...... 247.80 
LOtal 2's. 5/cran serach ana oatatetet oj on Stee taltaeee afenaiteteha roe Stan wees $831.30 


or an average of about $100 per crusher. This does not include 
babbitting the bearing or labor of making repairs. 


Repairs for Rolls. 


ED AITS (CITES. "0. ats é seas leleilslatelatolaielalcialscs a Cup leo $ 840.00 


Gear wheels and pinions ss; Gower enon 335.00 
\ es 
TROCAL “acorns nis lovers els 0 ate, «oteheteteiplereiere 4 wi aicia terete ome ee ere STC OR OU 


or about $147 for each pair of rolls. The tires of the rolls 
used for coarse crushing are not turned when worn, but are re- 
placed by new ones. For the screens 21 sets of perforated plates 
@ $60.75 = $1,275.75 were required, or an average of 2.6 sets per 
year per screen. The average life of the wearing parts of a jaw 
crusher is therefore about eight months; a set of screen plates 
about four months. . 

In Camp’s “Notes on Track” there is a description of a crush- 
ing plant installed by the Pennsylvania railroad for the crushing 
of track ballast. It consisted of a gyratory crusher of 40 to 50 
cubie yards per hour capacity and a smaller auxiliary crusher. 
The stone from a large crusher was taken by a belt conveyor to a 
revolving plate screen 12 feet long by 4% feet in diameter, 
divided into three sections having one-inch, two-inch, three-inch 
holes. On the outside of the one-inch hole screen was an auxili- 
ary screen of %-inch mesh. The rejected material was led 
through a chute to the smaller crusher whence it. was again 
conveyed to the screens. After the stone had been Screened it 
dropped into four bins. The products of the stone were 17 
per cent screenings, 8 per cent %-inch stone, 33 per cent 1%- 
inch stone, 42 per cent 214-inch’ stone. From the bins the mate- 
rial was chuted directly into cars. This plant was operated by 
a 150-horsepower engine. The labor necessary consisted of one 
fireman, one oiler and four laborers whose total wages per hour 


were $1.194%. The repairs and renewal of broken parts cost $500 


for four hundred working hours. 


The Dolese & Shepard Company of Chicago have estimated the 
life of their new stone crushing plant at twenty years with 
5 per cent annual depreciation. They have found from experience 
that repairs to crushers cost 5 per cent annually, repairs to 
screens and conveyors 15 per cent. The large size stone wears 


i= 


th . sereens and conveyors much more rapidly than the small size 
stone. lor example, the screen for No. 9 crushers had to be re- 
-newed in nine months, whereas the other screens had been in | 


service eight months and showed no wear. 
The Illinois Stone Company, at Lemont, Ill, has a stone-crush- 


ing plant with a capacity of 700 cu. yds. in 10 hours. The plant — 


is a timber structure and cars are hauled up a short incline to the 
main crusher where they are dumped automatically. The stone 
passes through a No. 7% and two No. 41%4 gyratory crushers, and 
3-ft. cylindrical screens of sizes from % in. to % in. The 
original cost of the machinery, the three crushers, screen, belts, 
etce., was $23,000. The cost of repairs given below is for new 
parts and does not include the labor of making repairs. 


ENTS CONC ATE rain ocho a eicialal oe sieiests lol ein te @ lo Siete sie Sie) slioue slayer =f easien elma $1,900.00 
Second Year .........- SAioc i AOeE Wetetclae Jidhsrche lacs Cee oo siete O0800 
Third, Fourth and Fifth Years..... J ERda y Cher a ree siacca ro & - 1,409.00 
MIG TALL LOY. | Hive) SUCAUS ihe sole -ss,cer-tale tfeueioke nove) rede eer sees $3,900.00 
Average per YCAar.....-. secre rece ecerere Bes aeee bec $780.00 


The %4 in. steel plates have been replaced about twice a year. 


DISC CRUSHER 
A third type of crusher is of the disc pattern (see Fig. 75). 
This was not employed in ordinary hard rock work until 1909, 
but is now coming into use. It is especially useful for crush- 


v 


Fig. 75. Symons Disc Crusher.. 


ing the tailings of gyratory crushers and for breaking gravel or 
poulders. It can be quickly adjusted to crush any size of product 
between y; in. and 3 in. 

The crushing is done by the two dises of manganese steel, 
which are dish-shaped and are set with their hollow sides facing 
each other, and at an inclination towards each other. Both discs 
rotate in the same direction at the same speed. When the stone 


It is then carried around with them to where they are close 
together and is thereby crushed. The small pieces fly out from xg 
ee between the discs while the large particles are caught again and. 
ae _/the operation repeated. 


TABLE OF SIZES AND WEIGHTS ( 
r : "Approx. Min. Exit 


4 ‘ i Size Shipping Wt. Opening for J 
Py of Crusher Lbs. H. P. Required Best Results Price 
: 48” 30,000 50 to 65 ph sg $3,000 
36” 19,000 30 to 40 4” 2,150 
24” } 8,500 18 to 25 yy” 1,250 
18” 5,600 12 to 18 3” 950 
- 13” 3,000 10 to 15 yy,” 600 
“Sf ~ 


LISTED CAPACITY IN’ TONS PER HOUR 
Size Crusher Size Ring Tons per Hour Size Crusher Size Ring Tons per Hour 
48” 1 70 24” 1% 25 to 30 


5 to 2 
48” 2% 85 to 100 18” 36 5to 8 
36” 4 25 to 30 18” 1 12to 15 
36” 2 50 to 60 13% y% 4to 5 
94” Y% 12 to 15 i387 % 8 to 10 


ESTIMATED COST OF QUARRY PLANT, GABBRO 


The following estimated cost of constructing and operating a 
quarry plant suitable for manufacturing ballast for railroads, is 
‘ obtained from the Proceedings of the American Railway En- 
shi S gineering and Maintenance of Way Association, 1909. 


‘ss Cost of Plant. From published figures, the cost of building a 


: plant of 1,000 tons daily capacity, and its cost of operation to 
a quarry, is as follows: 


ih Capacity.o1,/000.tongudaily...seaciiaeeein. ane 300,000 tons annually 
© 900 cu. yds. trap per 10 hour Gai reas ciiaausts 270,000 cu. yds. annually 
= Crushers, 4, 250-ton Farrell, at $1,250 $ 5,000 
2,000 
“3 ae 100 
7,500 
‘ 4,000 
apd 2,500° 
Engine house 1,500 
tack ene Sivera aes SsieGercnermkerem Cohen Mea Mees: silodeccoleheteatel e's tata nee xe 2,000 
Scales, 60 ft., including foundations and timber. 3..s22..4 ¢ tee 
3 PSI CiS ah < suainvroveecevoferchglgtoters)s'« icles eieeh eR ee ets SAGE Sina as 00 
Elevators with platforms, 4 at $1,500 (for tailines) . mon 6,000 
Pump for water supply, 5,500 Sallons perwhour so cscen oe 200 
Manik, 60;000 "eallonsi tg wcities 1,200 
Steam drills with tripods connecting hose, 20 at $245... 4,900 
t Screens, rotary, 54”, 4 at SOS LN a aie ie UR sail a ste eR 3,800 
Small tools, forges, bars, wedges, hammers etc...+¢...... 1,200 
Herrick "small-stitt leg earscs von tee eae eel 150 
DO CA Nee ieg testes ear ERS ee NED ee AE Pe omer Coa $ 44,425 
Contingencies; Sipericent suit iae en Bare 3,553 
$ 47,978 

Land, 50 acres at $150 per acre....+............ 4D 


Cable railway and dump cars for haul to erusher, 
this being a varying item as quarry is worked 5,000 


‘Total\cos ofiquanny weer ae titelay tua bea game .$ 60,478 


or ‘ ” ve hee ‘| 
ST F OPERATION OF QUARRY PLANT, GABBR« 
Jers at $3 per day, 300 days............+...+500. . 
elpers at $1.75 per day, 300 dayS.............+..0--- 
acksmiths at $3 per day, 300 days..... Bowie nA Sia co Da 
bar-sledgers at $1.75 per day, 300 dayS..:....6.0.25-8 i 
eoal loaders at $1.75 per day, 300 days............6. 
erusher men at $1.75 per day; 300 days.............- 
quarry boss at $5 per day, 300 dayS.............++- 4 
fireman at $2.50 per day, 300 dayS.........-+ce.-see0 
engineer at $3 per day, 300 dayS..........--.+seeseee 
bin men at $1.75 per day, 300 dayS.....:..........0-- 
scale man at $2 per day, 300 days............-..254. 
earpenter at $3 per day, 300 dayS............-.-. vars 
10 laborers at $1.75 per day, 300 dayS..........+-.+-0+5 
‘ -elerk at $750 per Year... . cece reer reece ere eee eres 
Fuel, 2,700 tons of coal at $2.70....-.... esse ee ee ee eeeee 
meeOil waste, etc. .......- othe A PERE AR OOD CoCiys OEM An EOS b 
Be eriite, 7 lbs. per cu. yd.; 270,000 cu. yds.—189,000 lbs. - 
ea et Ae ee ne RTD RRO ole oad Oe CIRO cecy ae CHRON nS 
_ Drill repairs, 1 machinist at iS Ao SiS Ne Biden Bisueue his Laem ntae 
Hed) helper’ at $2°50. -). 2.6. eee eee ene eee eee ee nee ele 
Supplies at $1.25 per month per drill.......----+-++-++++-> 
Blacksmiths included abOve......--.eeeeeeesreerrcreece 


FENG tical ates caver hol ohaysi ey sins Rie lelie ohare aieye« OO AAAS OVID ca DSO: $141, 


4 per cent on first cost of Plant. ....-.+seeeeeees $2,418 
10 per cent depreciation on machinery, except 


5,401 ae 


$146,821 
11,7507 


$158,571 
This shows a cost per yard of 59 cents. ‘ae 


é 
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Outputs of Stone Crushers. Very little has appeared in 


p 
i regarding the outputs of stone crushers, and accordingly the 
accompanying table showing the actual output of a number o 
stone crushers may be of interest: 
(1) (2), ey 
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Size of broken stone, inches........2%4 2%,114,1% 2% 3+ 
aes Sore eee 


Number of men feeding crusher.... 2 

Output in cu. yds. per 100 hours..300 600 360 80 to 120 
Aver. output in cu. yds. per 10 hrs.300 600 450 ties 
Best output in cu. yds. per 10 hours.450 750 5007 ae 


-* Tons. } Nothing larger than will pass a 2 in. screen. 


(1) Information furnished by the Breckenridge Stone Co., 
Breckenridge, Minn. The rock was a limestone. In addition to 
the two men feeding the crusher, about 45 others were employed 
by the company on other work about the crusher and quarry. 
(2) Information furnished by the Lake Shore Stone Co., of Bel- 
gium, Wis. The rock was a very hard dolomite limestone. The 
“one man” referred to in the table keeps the stone from “bridg- 
ing” and keeps the hopper free. In addition, 44 men were em- 
ployed loading stone into cars going to the crushers. (3) In- 
formation furnished by the Elk Cement & Lime Co., Petoskey, 
Mich. The crushers were side by side, the Gates being used for 
rejections. The rock was a hard limestone. The size of broken 
stone from the crusher ran up to 2% in. (4) Information fur- 
; nished by Holmes & Kunneke, Columbus, O. The rock was a hard 
ae, limestone. 


COST OF OPERATING A STONE CRUSHING PLANT BY CITY 
EMPLOYEES FOR THREE AND ONE-HALF 
Ne MONTHS, BOSTON, MASS. 


: The Boston Finance Commission, in 1908, made a statement 
to the effect that in 12 years’ the city of Boston had wasted 
$1,000,000 by operating its own stone erushing plants instead of 
buying crushed stone from contractors for street work. Upon 
the request of certain city employees who professed confidence 
‘in their ability to turn this tide of extravagance, the mayor 
promised that for a limited time one crushing plant would be 
. placed at their disposal to demonstrate their claims. The em- 
ployees chose for the experiment the Church Hill Ave. plant and 
the Boston Finance Commission placed the work of recording 
the results in the hands of its engineers, Metcalf & Hddy, of 


Boston. The full report of the engineers is given in Vol. III. of | 


es 
2 


made public 


is I take the following data: ; Re 
The crusher plant occupies an area of 570,000 sq. ft., pv 
hased in 1882 for $30,000 and having an assessed value in 1907 _ 
of $79,800. The tract is used in part for other than quarrying 
and crushing purposes. The plant consists mainly of a 30x13-in. zs 
Farrel crusher, a 72x16-in. Atlas engine, a 66-in. x 17-ft. tubular 
ro boiler, the usual elevators, bins, extra parts and tools, and of — 
Be three large and-one baby steam drills. The estimated cost of the ‘ 
: plant was $16,653; interest was calculated at 4 per cent and de- 
s preciation at 6.75 per cent annually, which gives an amount of 
£ $1,791 which in the costs following was applied on a monthly 
basis. The charge for steam drills is based on a rental of 50 ieee 
ets. per working day. hie 
oh Force Employed. The force employed, with wages, was in gen- 
eral as follows: Mt 


Labor at Ledge: 2 

fe SUD 2fOTSMAN Ab. GS. 00 wa aio sije ore pica» peo leh 
MELA CK SINE VAL Dolores cic cele. s ci6 sterereielnisuotsia“ohele lei slain in 
1 blacksmith’s helper at $2.25..........-..--- 

8 steam drillers at $2.25...... sidksl fio: oAe Rhea ayes ieee ta eaneaaita 
3 steam drillers’ helpers at $2.25.......-.-+eeeeee 
oe stone breakers at $2.25....2.5--5e+-eeeecerescees 

1 

2 


hand drillers at $2.25......0.ceccseuseeseee 
powderman at $2.25.....+.-+++-+ ri 
loaders at, 52.25 o.oo. lore. ofr aicisi ols 
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f ina at Crusher: 


engineer at $3.50......... PRI Pits crulhete aha enone yeh tae 3.50 

1) fireman’ at $3.25.1.2....- WY, Cote Paesinle dote hep irenore deta erator te Nae 3°25. 

1 weigher at $3.50. ......2servercree Aten cipheie aie ie te dike Bea) 

A Oler At S625. e eelece overs oe wie HE eas DP speienets eae poakovans 2.25 — 

2 feeders at $2.25. 0... cer ew vene By pi hoderae sloherens dA6 homes (yy sy 

Ape pit yaa At, S225 ey cxcierel«lelel ol oie malate nie oleio w/e) io 014. *) Helel= while < 2.25 — 
OPAL cc vo heeds bccine news ae inion cape aA A ge ar 
Teaming: — me > 

6 single teams at $3.50.......+eeeeeeerreres Slaroreleretei(a ie loi! NOLO 


Total a SIL ey | MAR Oats selela din efelate aeke dovaizrered se Leen 


The force consisted largely of men who were in some degree 
skilled in rock work. The majority of the men were young and $ 
all were vigorous and skilled to such an extent that the force as 
a whole was skillful and efficient. There was a marked lack of 
interest on the part of some of the employees, which undoubt- oe 

: ‘edly had its effect in reducing the amount of work done con- ; i 
- siderably below the amount which would be done under contract FS 
- conditions; on the other hand, it should be stated that some of the e 


men took a lively interest in the work and did their full duty. bel 
- Preparatory Work. To put the plant in condition for the test £ 
there were expended the following amounts: 
‘ Items Cost aa 
zi MED OL sates le vpe one Ate, i Gat a2 eat /otaey ah aausr eel shar sl@ io OUIDEN 2 
aa Z 7.50 & 


Teaming .. 
Materials 


¥- 


2 egg 


EM ballierelevencieustetabaisiels caxclleie.s sei Haga Cn eloho) CAS 


“ iN ‘ 


This made a charge of $0.028 per ton of output during the 
run. There were also $68.44 expended on repairs to scales wh 
being permanent repairs, were not charged to the test; they e: 
amount to a charge of $0.0076 or about % ct. per ton of output. > 
To house and prepare plant and tools for the winter after the con- 
clusion of the test run cost $18 or $0.002 per ton of output. 


Method of Operation. The quarry was first stripped of the 
earth overlying the ledge, after which holes were drilled in the 
rock by means of steam drills. These holes were loaded with 
Be dynamite and exploded, thus throwing out great quantities of 
a stone. Much of the stone thus thrown out was in large blocks, 
-—s which required breaking before they could be put into the crusher. 
In some cases this could be done by sledging and in other cases 
holes were drilled in them by means of a baby steam drill and 
hand drills, and the blocks cracked by use of dynamite. The 
stone thus prepared for the crusher was hauled to the loading 
platform, where it was dumped into the crusher and upon the 
platform. Men were stationed on the platform to feed the rock 
ce ‘into the crusher. After passing through the crusher the broken 
ae stone was delivered by elevator to a revolving screen where it was 
ys separated into two grades; the very fine, or dust, being conveyed 
to one set of bins and the cracked stone to another set. These 
bins hold approximately 400 tons; and when the demand for stone 
for use upon the streets was not equal to the output of the 
crusher, and the bins were full, it became necessary to haul the 
balance of the output to a pile in the yard—about 2,259 tons 
of broken stone and 194 tons of dust being stored in the yard 
for this reason. 


/ 


from the bins to the pile in the yard, which caused a slight 

_ delay on July 1, 2 ana 3, during a portion of which time the 

s crusher was shut down. This delay amounted in the aggregate to 
not over two days of crusher service, during which time the 
quarrying was proceeding as usual. After July 8 there was no 


foreman, except such occasional delays as are inevitable upon 
such work due to temporary disablement of the plant. i 
In this connection it should be noted that the capacity of the 
Be bins being only about 400 tons, they were sufficient only for 
about 2% days output of the crusher as it was operated. The 
normal capacity of the crusher is claimed by the manufacturers 
to be about 250 tons per day, while the maximum output for any 

one day during this test was 225 tons. ; 

During three weeks in July, three drills were operated, but this 
was found to be inadvisable because the force of laborers was 
unable-to handle the rock as fast as it was blown out. 

Periods of Operation. The results of this test have been di- 
vided into three periods, so that the comparative progress from 
_time to time can be noted, as well as any improvement in the 
cost of operation. The dates of closing these periods were so 
selected that the amount of uncrushed stone which had been 


a ; ’ 
eing in no case in excess 


_ First Period—The first period was from May 28 to July 13, 
‘ _ inclusive, but included only that drilling and blacksmithing done 
ip to July 6, inclusive, which corresponded to the output of the 
first period. The work and expense of this period may be sum- 
OE ae as follows: 


Work Done: t 
EPID DINE: FCMOVE 6 ashe cisie Snieeie aa) va/eisiate seiee ees sistecls LIA MONS 
Holes drilled (2%4-in. diameter) by steam drills.........1,069.5 ft. 
Unbroken stone on hand at expiration of period (esti-, 

mated). ..:.... Aa eM IS CeCe hetke SOA Dota saseceece OO %tOnS iam 
Broken stone ready for crusher at end of period....... none 
Total output of crushed stone during this period.......1,651 tons 


Cost: | 
Habor and teaming per ton of output.......ccccccccsccccevnplead 
Materials used per-ton Of OUtPUt. sco ceiee so.c.c0 cee sie sie oie) Ostet ae 


Total cost per ton of BUtDEE cee. hots dace cecs ne 


In this summary, as in the summaries of the other periods, no 
account is taken of interest, depreciation or rental of plant, and 
certain general items of expense, or a few incidéntal supplies. ~ 
The final summary covering the entire period, however, includes 

all of these expenses. 

It should be noted, in the consideration of the first period, that 
the cost per ton of output includes all of the preliminary work, 
which amounted to approximately $0.15 per ton of the output of 
this period. Deducting the cost of the preliminary work from the 


cost per ton of output, $1.32, for the first period leaves the net a 
cost for this period $1.17 per ton, which cost can be compared Lz 
with similar costs for the second and third periods. i = 

Second Period—The second period extended from July 14 to i 
11 a. m. of July 21, inclusive, and includes the drilling and fet 
blacksmithing applicable to this period. The work and expense x 
of the second period may be summarized as follows: wy 

Work Done: 
Stripping removed .......+-+++ Ceol et enekele teeadians Mi dieses cee OD nCOl Sama 
Holes drilled (2%-in. diameter) by steam drills...... ° 402.7 ft. 
Unbroken stone on hand at expiration of period (esti- 

sents Cote) Momeae vader aeRO Cle OICIG iolatectcies Hendase ML oielsiers 50 tons 

Broken stone ready: for crusher at expiration of period none \ 


Total output of crushed stone during this period...... 906 tons 


"Cost: 
Labor and teaming per ton of GUEDUL s aeeciaerae cis/ayel Nelers eterno U) 
Materials used Tee ond) HG eb eb DONC UTiane aaa non Dao MEU 


- 


Total cost per ton of OUtPUt selene Clateiecie Mera ere ele weeteln tO Oo 


Third Period—The third period extended from 11 a. m. of 
July 21 to September 10, inclusive, and final date of the test. The 
work and ekpens¢ of the third period may- be summarized as 


follows: / 


eens . eee sees ee 


diameter) 


Hapor and teaming per ton of outputs Soi. so. 6 cute ee le ROUT Gn 
BURABOML ATS s USCGG is Crave siete shonecg/ meat wee aN anno ade ah chiarel Seale hie aaa feta 0508 
Total, costiperiton of OutpUtiica ccs cco see trees ooo $0.84 


It should be noted that the cost per ton of output during the 
third period was very close to that of the second period. The 
reduction in cost of stone crushed during the second and third 
periods below that of the first period, after deducting the cost 
of preparatory work, shows the result of the experience acquired 
by the force and improvement in organization. 

Results of Entire Test. As already stated, the duration of this 
test was from May 28 to September 10, inclusive. The details of 
the cost of this test are given in Table B. The work accom- 
plished during the test may be summarized as follows: 


Work Done: A tat 


Stripping removed (a large part of the stripping had 
been done prior to the beginning of this test and is 


not includediherein) xcs meee ele kt eae eee ee os...) 884 ‘tons 
Holes drilled (2%-in. diameter) by steam drill..... -. 4,160.1 ft. 
Unbroken stone on hand at beginning of test........ none 
Unbroken stone on hand at expiration of test (esti- 

Matted reese SEO ee eR Mee Re ae, Ao ae cy 200 tons 
Broken stone ready for crusher at expiration of test. none 
Broken stone on hand at expiration of test........... none 

Total output of crushed stone during test: . 
RPS IAS Loess riko see cece reece eee eel, 970 tons (22 per cent) 
EON Se as cael SL oceteteenetateen ek .-6,983 tons (78 per cent) 
BLOWERS vega isetecuters opepttteieielenclare ete 20d \e wiolaveiie sl cleats susttniS; 9 DoseCORS 


The cost to the city of producing the 8,953 tons of crushed 
stone, exclusive of $68.44 paid for permanent repairs to th 
scales, may be summarized as follows: : 


Cost: Per Ton 
PEAOO LEAN A LeAMIN S. iee seve ace S elected exe oe shaveyelei eee enue chee hap OSS eed 
Perte ral USS e1 us) Sin Siar dees aa hv cate RN E Sas eie ee 0.106 


Interest, depreciation and rental of tools and machinery... 0.069 
Estimated equivalent cost of stripping done prior to begin- 


MIN SOL SC CSUs cers ene eters Ho Niraacuciaas.o eiatievetoWes le Wisyeveeare ene . 0.025 

POLAl dost). j/e-rcivcsie awh Mohit Ab allege eee ae 
Less cost of quarrying 200 tons of unbroken stone remain- 

mnie cat expiration Ofatestwu wesw hike ae tee suereveyes OROUG. 


Net cost of crushed stone produced.................. -$1.075 


The major items of the foregoing summary may be subdivided 
into a comparatively small number of items which will show 
the cost of the various parts of the process of preparing crushed 
stone. (See Table A.) : 


IN CHEST HILL 
AVENUE CRUSHER 


ec wee 
* | ee, eee 
* ‘S i ie i 19 
i 2 Noce Be 
° fic} 
, rt 
Oot. by ome 
» PHS =} 
E ep Soa 
_ Quarrying and breaking ($50 having mS Weg 
been deducted on account of un- i 
broken rock remaining at the end of a) 
GE) Saserinigies Sooaa ee ccepenoane $4,263.27 $0.476 44.3. 
Stripping ....... RCA tio OOO Sone ao 244.54 027 2ap) 
Stripping done prior to test (estimated) 223.83 -025 Daye 
Loading and delivery to crusher...... +. 1,980.99 1221 PADS) 
Crushing: <¢ 
_ Operation (including feeding crusher).. 1,255.89 .140 13.0 
t Interest and depreciation on plant (3 : 
months at $149.25 per month)........ 447.75 .050 4.7 
Special expenses: um 
Weighing stone ............-..-. 7 181.57 020 ailsts) a 
Weighing stripping .............. 19.67 002 052" ae 
Hauling bins to pile (2,453 tons).. Be Res) 5022 3.008 
x 0) 6 (6 h4— 705.75 079 hee. 
PROS OnMite Wht WAY, ores cits etalon ciaiele soles aes 27.58 .003 0.3 
Total charged to output.......... $9,631.99 $1.075 100.0 
Permanent repairs to scalesS............ 68.44 
MNOtaly COS Oba COST eis clevolete e ates) eo 0.2 $9,700.43 Mi 
. 
* Output equals 8,953 tons of crushed stone (including dust). ; 
These units may be grouped as follows:. 
Quarrying and breaking... 602.2 ceteris evita es ve .$0.749 
Crushing ......-+++eseese ie ravtohel oysters \acekenstios Gusio rie sith oueke™ sp eNeh eaten 0.244 « 
Holidays and absent with Pay......cceeeerreee essere eeres 0-082 
TROCAD VOR hn hah eae ah les Sabla eiegei a Man a oe ae $1.075 


Distribution of Cost of Foreman, Engineer, Fireman and Coal. — 
The foreman devoted his time almost wholly to the work of quar- 5 
rying and breaking the rock for the crusher, and only a small 
portion to the operation of the crusher. We have, therefore, 
charged 30 per cent of his time to the quarrying, 60 per cent to t 
the breaking and 10 per cent to the crushing. Pig. 

The steam for running the steam drills was furnished from the ? 

boiler, which constituted a part of the crusher plant. This boiler 
was under the general direction of the engineer and was cared i: 
‘for by a fireman. We have not charged any portion of the time a 
es of the engineer to quarrying, but have charged one-half of the ie 


time of the fireman as well as one-half the cost of the coal used. MY 
_ Stripping. In certain places the ledge was covered with a p 
layer of earth, which it was necessary either to remove before. 4 


g? blasting or separate from the stones after blasting. A portion 
a of this material had been removed from the ledge prior to the 
y beginning of this test. The quantity of stripping removed dur- 
ai! . ‘ og 


\ 


ing the experimental run was 384 tons, and our estimate of the Et 
amount which was moved prior to the beginning of the run (the 
cost of which should be charged against this experiment) would 
be 350 tons, or an amount nearly equal to that removed during 
the test. The cost of stripping done during the test was $0.637 
per ton of soil stripped from the surface of the ledge. At this 
rate, the stripping done prior to the test would have Cost $222.95. 
had it been done by the same force as a part of the experiment. 
This estimated cost of preliminary stripping amounts to $0.025 
per ton of output. 


Allowance for Rock Quarried but Not Blasted. As already 


stated there was no quarried rock on hand at the beginning of 


the test, but there was a quantity of about 200 tons remaining 
at its close. This should, of course, be credited to the experi- 
ment, which has been done by deducting the cost of quarrying 
it from the entire cost of the experiment. The cost of quarry- 
ing, including stripping, was about $0.25 per ton of rock quar- 
ried (8,953 tons of output + 200 tons unbroken rock = 9,153 tons 
quarried). The cost of quarrying 200 tons was therefore $50, 
which amounts to $0.005 per ton of output, which has been de- 
ducted from the total cost of output. 

Resumé of Results of Test. This test has covered a period of 
time sufficiently great to demonstrate with accuracy the cost of 
producing crushed stone at the Chestnut Hill avenue crusher by 
day labor, under the conditions of the test. The force apparently 
consisted of men skillful and competent as could be selected from 
the entire organization of the division, and certainly gave evi- 
dence of being reasonably skillful and able-bodied. So far as 
could be seen the foreman in charge of the work was given an 
absolutely free hand to organize his force as he deemed best, 
and to adopt such methods of handling the work as he might 
desire. With very slight and unimportant exceptions he was fur- 
nished with tools and supplies promptly, so that there is no rea- 
son to think that the output could have been increased by the 
improvement of conditions depending upon the co-operation of his 
Superior officers in the Street Department. The net result of 
this test appears to be that the crushed stone was produced at a 
cost to the city of $1.075 per ton. These figures make no allow- 


_ ance for the cost of the quarry to the city, or the cost of ad- 
. Ministration and clerical services at the office, the latter of 


which is estimated at $0.05 per*ton of output. 
This experiment has been carried out under the very best of 
conditions. The quarry and crusher selected was the most favor- 


During that year each of five crushers produced more than 
30,000 tons of broken stone—the Bleiler, Centre Street, Chestnut 
Hill Avenue, Codman Street and Columbia Road crushers. Of 
these the Chestnut Hill Avenue crusher yielded the smallest out- 
put, although the cost per ton of crushed Stone, $1.148 was lower 
than that of any of the others. The cost of Producing crushed 
stone during the test was therefore reduced less than $0.08 below 


ie 


oD ic 


cost of producing crushed stone at this crusher during the 
year 1905. 

We have already called attention to the marked increase in 
efficiency of the force employed at the crusher during the second 
and third periods of the experiment. It is reasonable to inquire 


' what the cost. of the output would have been had all the work 


been done with the same efficiency. Such an estimate may be 
obtained by adding the cost of interest and depreciation, rental 
of machinery and tools, temporary repairs, and the stripping done 


before the beginning of the test, to the cost of any particular — 


period, or an assumed cost. These items amount to over $0.10 
per ton of output, so that it is reasonable to estimate the cost 
of operating the crusher at $0.95 to $1 per ton of output, based 
upon the efficiency attained during the second and third periods. 


This estimate, as in all other cases, does not include any charge 


on account of administration or office expense, nor does it include 


any charge for the cost of owning and maintaining the quarry. 


Py 


Comparison with Market Prices of Crushed Stone. According 
to the report upon stone crushers already cited, the market price 
of crushed stone f. o. b. cars at the crusher is 50 cts. per net 
ton. While it is not possible to determine accurately the market 
price of crushed stone f. o. b. cars Boston, under a contract simi- 
lar to one which the city might negotiate, an estimate was given 
in the report, from which we have just quoted, amounting to 
$1 per ton f. o. b. cars, or $1.10 loaded upon wagons ready for 
hauling to the streets. It thus appears that the cost of crushed 
stone produced during this test was more than twice that of - 
crushed stone f. o. b. cars at the crusher of a private corporation, 
or more than twice the price for which it could be produced at 
the Chestnut Hill Avenue crusher by a contractor, and that the 
cost was about $0.025 less ‘than the estimated contract price of 
crushed stone purchased in the local market and loaded upon 
Wagons in Boston. These figures include no part of administra- 
tion or office expenses, and no portion of the cost to the city of 
Owning and maintaining the quarry. The administration and of- 


fice expense would doubtless amount to as much as $0.05 per toni 


of output, but we are not in position to make any estimate of 
the cost to the city of owning and maintaining the quarry. 

We made the statement that the cost of crushed stone produced 
during the test was more than twice the price for which it 
could be produced at the Chestnut Hill Avenue crusher by con- 
tract, upon the assumption that conditions could be the same at 
this crusher as at the large commercial crushers in use. 

As we understand the law, a contractor producing stone at this 
erusher for the use of the city wouJd be obliged to confine the 
hours of labor to an eight-hour day, which would materially 
increase the cost of his work. It is also probable that the city 
would find it impracticable to take the maximum output of the 
erusher at all times, which would also be an important factor in 


_ the cost of operating this plant. 


As stated in our report, the companies furnishing crushed stone 


‘ within reasonable railroad distances of Boston appear to be very 


\ 


ee 
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willing ‘to nignoee of hele rant “at 50 cents per ton 
cars at crusher. We have one instance where crushed stone of” 
one size (not the run of the crusher) was furnished at a cost 
of 55 cents per yard, or about 44 cents per ton delivered in place, 
Including more or less freight expense. Obviously this stone was 
sold at a price at least as low as 40 cents per ton at crusher. It 
_ should be borne in mind, however, that these plants are very 
large ones, much larger than the Chestnut Hill Avenue crusher. 
_ We have obtained the following data relating to the cost of 
operating a small temporary crushing plant on a.trap rock quarry 
from April to October, 1906. The crusher was a 10% by 18 
- inch Acme—a smaller outfit than that in use at Chestnut Hill y 
- Avenue. The cost of producing the stone is ein in detail in 
3 the following table: 


Cost 
Cost per Ton 
EACKINS VOY Ari ne! 13. incre cadena cher iars Gere $1,165.08 $0.0628 ( 
= Breaking eile envec eee oth aher Seas, 5 TTONMC ch on RC emacs eo one 5 -1042 a 
ERO OL INES AEE. ss traps haven shacopttts, ohare Oper aie cn LOE Te . -0994 ; 
2B ENUILD8 Dy =e REE Et am te Se 2 a aS cs ; 0432 
USA eo toraie wrote ; = : 0662 
Superintendence Barna ; 0235 
BOOM OMS “GlO 5 is.ace. aslo ie OMe eee CUTS iu -0280 
j 0224 
$0.4497 
0792 
$0.5289 


It appears from the foregoing table that the total amount of 
stone, 18,559 tons, was quarried and crushed for 45 cts. per ton, 
not including rental of plant. The rental of plant—actually a 
rented plant—was $).0792, which added to 45 cents would make 
a total cost of 53 cents per ton. 

It is important to note that during the test run of the Chest- 
nut Hill Avenue crusher, the average output was 120 tons per 
day for three months (75 days) of actual operation of crusher. 
The nominal capacity of the crusher being 240 tons, it appears 
that the output was just one-half of the capacity. Under good 

- management there should be no difficulty in turning out 240 tons 
of stone per day, and this could have been turned out during the 
test run without materially increasing the expense of the output, 
except for the cost of quarrying and breaking. These items 
would have been materially increased if the methods, discipline 
and character of labor remained the same. 

In considering this subject, it should be borne in mind that 
there is not sufficient rock available at this location to warrant 
the establishment of a very large crushing plant. There is 
probably stone enough to supply the present erushing plant for a 
period of three or four years. (This is only a rough guess be- 
cause no measurements have been taken upon which to base 
an opinion.) 

From a further consideration of the statement in our report, 
which we have quoted above, we are of the opinion that a con- 
tractor might produce crushed stone at the Chestnut Hill Avenue 


usher for about one-half of the cost of erate stone Gas er 


the test run. This, however, would probably not include th 
contractor’s profit, and would necessitate his having an abundant 


market which would enable him to work the plant to its maxd=| "7 
mum capacity. It is not probable that the city could let this work , 
to a contractor for a sum as low as one-half the cost of the 


output during the test run for the reasons already given. : 
Cost of Hauling Crushed Stone to the Streets. An examina- 


tion of the teaming checks covering a period of about three if 
weeks, a portion of which was during and a portion after this 


test, showed that the cost of delivering stone amounted to about 


$0.40 per ton for the first mile, and about $0.10 per ton for each 
additional mile. Thus, with stone costing $1.075 per ton in the 
bin, the total cost to the city of such stone delivered to the 


street, at a distance of one mile from the crusher, 


would be 


$1.475 per ton, or at a point two miles from the crusher, $1.575- 
per ton. For comparison with contract prices, this figure should 
be increased by the amount of the cost of purchasing and _main- — ; 


taining the quarry and the proportionate cost of administration 
and office forces, not only on account of the quarrying and crush- 


ing, but also on account of teaming. 


TABLE B—DATA ON COST OF OPERATING STONE CRUSHER 
AT CHESTNUT HILL AVENUE LEDGE, BRIGHTON, 


MASS., FROM MAY 28 TO SEPTEMBER 
10, 1908, INCLUSIVE 


UM@ILEH Lim ABE AiG ONO CHORE NCES RCO NU So NCR ROBO ICCC] G6 


Cost per 
ton figured 
Item . Total cost on output 
Labor: n 
Supervision (foreman): “F 
Quarrying and breaking 90 per cent. weed 200.08 $0.028 te 
Crushing, 10 per cent......... Pee ee arenas 28.17 0.003 i 
Buildings ........ BEd exratenele onary he tsweuvis (e/a) dle 1ajakers 93.36 0.010 es: 
Installing Gelling Wlante-ch vce ctoe sot enee seo cds 77.21 0.009 aS 
Removing and storing drilling DAR eyeoyaratovere ‘18.00 0.002 a 
Wer ats TATAUS) 7, cha some o atch <vsivenelelanena ete le) ele alixsuel\e eye 453.95 0.051 vi 
Furnishing steam for operating steam drills. 114.16 0.013 Oe 
Cleaning rock for drills and moving same. 100.66 0,021 2a 
Blacksmith on ledge tools and pipe fittings. 382.57 0.043 
Blasting and care of pe ves files Ooo: Sica ChaIerOIG 182.29 0.020 5am 
PTCA kines COME. lect cuss clove che ssels sacs slsle «miele ats 1,362.42 0.152 ; 
Hand drilling (block holeS).........-.+++++6+ 515.55 0.058 f 
AZOAGCTINE SCONO a cfe-siet- cherarouele evel oisiehe leicls vue = v0) » [elise 1,010.87 0.113 ; 
Removing and loading ‘stripping ee ae OR LS eras 124.00 0.014 
Weighing stone.......... ens aate nie aaa eke er elere 181.57 0.020 - 
Weighing stripping .....-..e eee eee reece renee 19.67 0.002 
Feeding Crusher ....-.2eeeeee cree eee r steer ces 331.61 0.037 ‘ 
Crusher operation (engineer, fireman, oiler and 
piltman) ic... SI 539.74 0.060 
Crusher repairs... sheuatens 55.54 0.006 , 
Absent with pay ... 27.58 0.003 
HO]IdAysS ...c cece cccccesre nserver rsareseens 705.75 0.079 
Teaming: 
ESUAVGAN SS Leake e aue ole 10 ols! srereleve cle) aie 0's) 0/82 + v0 eines 4.50 0.001 
Drilling plant <©......... Be% 3 ete as cnthalake hte: temas 3.00 0.000 
Hauling stone to aoe ss He ceip cae ieee Boost 929.28 0.104 
Hauling stripping ........-.--- Bee Tasekeenerehate va Tay, 0.012 
Hauling product to pile... RARE RAMEE eer 281.15 0.031 
$7,907.65 $0.882 
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A COMPARISON OF GYRATORY AND JAW CRUSHERS; TH 
FIELD IN WHICH EACH IS SUPERIOR 


Jaw and gyratory crushers are the two distinct types of crush- 


ers extensively used for the preliminary reduction of rock and 


ore. The well known Dodge and Blake crushers are the best 
examples of the jaw type and have been widely used for many’ 


years. Aside from some modifications in the method of apply- 
ing the thrust and in the construction of the frame, these ma- 
chines as built today are similar to the early designs. The gyra- 
tory type of rock breaker was introduced about )1885. Its large 
capacity was its most attractive feature and led to its rapid 


introduction. The early designs were faulty in many features. 


There is an improved design which has become more or less 
standard with the several manufacturers. This is the suspended- 
shaft, two-arm spider, drop-bottom type, with cut-steel bevel 
gears, forced oil circulation, manganese-steel crushing head and 
concaves. 

Since it is possible to purchase either type of crusher in almost 
any size and with the assurance that the design and construction 
are adequate for the work intended, the choice of type can be 
made strictly on the basis of suitability and economy. There 
are fads in machinery as well as in millinery. The rapid devel- 
opment of the gyratory crusher, and its success in meeting 
severe requirements have led many to advocate the complete 
retirement of the jaw type. Each type has a field in which it 
is superior, and it is easy to define the limits of each. There 
are certain advantages and disadvantages that are inherent in 
each type of machine, irrespective of size or Service, and these 
are generally fairly well recognized. Of greater importance and 
less generally appreciated, are the characteristics of each machine 
for a particular size and service. 

Table I has been prepared to show at a glance the compara- 
tive features of the two types over a wide range of sizes and 
services. All the machines quoted in the table, ‘except the two 
largest sizes of gyratory crushers, are standard sizes. The 
weights, capacities, required power, etc., are those guaranteed by 
the manufacturers for average conditions with hard, friable 
rock. The machines quoted in the table to deliver a certain 
sized product are the medium sizes adapted to that product, as 
both larger and smaller machines, within small limits, could 
be adjusted to produce a certain size of material. The par- 
ticulars of the 36x282-in. and the 42x345-in. gyratory crushers 
are only approximate, as the largest standard size manufac- 
tured is 24x198 ins. Gyratory crushers larger than 24x198 ins. 
have been built to special design. 


Size of Feed. Inspection of the compiled and calculated data 
in Table I reveals the following interesting comparisons: It 
develops that in each case the gyratory is a machine of greater 
weight, capacity and horsepower than the Blake crusher for the 
same size feed and product. The feed opening of the Blake 


type is rectangular, that of the gyratory is necessarily the seg- 


4 


ici OE a veyratory crusher will increase more "rapidly with i 


ane eee: In other words, we may vary the width or the ieweth 

of the feed opening in the Blake type independently of each © 

other, while in the gyratory type the width of the feed opening — 

controls the entire design, and the whole machine must be pro- 

portioned accordingly. This is an important characteristic and 

has great influence in defining the field of each type. 

J Weight, Capacity and Horsepower. Table II, which is com-— 

2 puted from the data given in Table I, indicates a notable ~ 

E superiority of the gyratory type as regards efficiency of power | " 

consumption and capacity per ton weight of crusher. In all 

cases tabulated, except the first (crushing from 7 to 1% ins.),_ 

the relative capacity of the gyratory is greater than either the 

relative weight or required power. Referring to the third col- ie 

umn of Table II, it appears that in this case the weight of the 

gyratory is 1.6 timeS that of the Blake crusher for the same 

size feed and product, but the capacity of the gyratory is 2.8 

times that of the Blake, and the relative power required is only 

1.66. This comparison between the two types is also emphasized 

by the values of capacity per installed horsepower which were 

computed ,for Table I. The gyratory is shown to vary from 

0.58 ton per hour installed horsepower, in the smallest size tabu- 

lated, to 4.80 for the largest size, while the Blake has the values 

0.50 to 2 for the same conditions. The greater duty per installed 

horsepower in the gyratory type is due to several reasons. A jaw 

erusher must break a rock by simple compressive force, high 

» stresses being obtained by impact. The gyratory has the advan- 

*‘ tage of breaking a large number of pieces by beam action be- 

cause of the concave shape of the shell and the convex shape of 

the crushing head. This action introduces both compressive and 

tensile stresses in the piece of rock, causing it to break with less 

exertion of force because the tensile strength of rock or ore is £ 

only a fraction of its compressive strength. a 
The gyratory is more economical of power owing to its con- « 

tinuous action. A jaw breaker consumes a large amount of ae 

energy in overcoming the inertia of the heavy and rapidly re- a y 

ciprocating parts. Another feature which helps to account for on 

the relatively large amount of power that is installed for Blake 

erushers is the intermittent character of the work. The demand 


- 


is irregular, and may temporarily far exceed the average, so a fg 
crusher of the jaw type must be liberally equipped with power. > 
Comparison of Operating Advantages. Reference to Table fh A 


shows the marked advantage of the Blake over the gyratory 
type as regards the height of crusher. This is an important 
item, as it controls the height of buildings. In addition to the 
greater actual height of the gyratory it requires much clear 
headroom both above and below the machine for the necessary 
raising and lowering of the parts. The floor space occupied is 
about the same for either machine for a certain size feed and 


4 product. 
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The concave shape of the rigid shell of the gyratory, resulting 
in breaking some of the rock by beam action, causes the mate- 
rial to be more cubical in form than the product of a jaw 
crusher. For this reason the gyratory usually gives the most 
uniform product from a given ore or rock. 

Other conditions being equal, there is less actual wear on the 
liners of a jaw crusher, because the tendency toward a certain 
' grinding action cannot be entirely eliminated from the gyratory 
type. Owing to the conical shape of the coneave liners of a 
gyratory they cannot be reversed when worn at the bottom. 
The plates for a jaw crusher can be arranged to be turned end 
for end when the lower part becomes badly worn. For these rea- 
sons the renewals for the gyratory type are a greater expense 
than in the jaw type. 

Provided the feed is previously reduced to proper size, attend- 
ance is the same for one machine of either type, which gives 
an important advantage to the gyratory in those cases where 
its larger capacity enables it to replace two or more jaw crushers. 


Repairs. Repairs are more difficult to make, and possibly more 
frequent, with the gyratory type. The critical mechanical fea- 
ture of the gyratory is the eccentric drive on the lower end of 
the main shaft. With hard rock and heavy feeding it requires 
efficient lubrication to keep the bearings cool. <A well designed 
Blake crusher is easier to keep in order. The introduction of 
steel castings for the main frame of the jaw crushers. has 
increased the strength and lessened the weight of that im- 
portant part. As regards vibration during operation the gyratory 
is superior, as it runs very steadily. 

The consideration of relative merits for a specified capacity, 
and the comparisons drawn therefrom are all on the basis of a 
given size of feed and product. It would be desirable to compare 
the two types on the basis of given capacity as well as Size of 
feed and product, but this is not possible. When we designate 
the feed and product, the size and capacity of the appropriate 
crusher of each type is determined thereby, and these vary widely 
for the two types. The ns that the required capacity has 
upon thé comparison of merits, although left for the last, is 
all-important, as will be shown. 

Consider the case in the first column of Tables I and TTS This 
is the only case of those tabulated in which the Syratory does 
not excel in capacity per ton weight of machine, If, however, 
a particular installation required the capacity afforded by the 
7x56-in. gyratory (seven tons per hour), it might be selected 
in place of two 10x7-in. Blake crushers, because of the economy 
of one machine, one foundation, and one attendant. If, however, 
advantages are to be gained, as in small stamp mills, by dividing 
the work between several small crushers so as to avoid conveying 
the crushed material and to gain bin storage without additional 
height, two small Blake crushers might be selected in preference 
to one gyratory. It should be noted that the relative weight 
of the two types is not an exact index of the relative first cost, 
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é : ratory crushers are sold at a higher price per 
ind than the Blake type. There are other factors affecting | 
irst cost besides the price of the machine at the manufacturer’s 
orks. } 

Rock Breakers vs. Bulldozing. Referring to the last columns 
of the tables, there is a most interesting ease which is not 
generally well understood. We are dealing with large receiving “ 
openings and coarse crushing. During the last few years a 
demand has arisen for crushers of this magnitude in order to 
introduce economies in the mining and milling of ores. It has 
long been recognized that rock breaking is cheaper than stamp 
milling down to a size of about 1 in., and now it is beginning ~— 
to be understood that rock breaking is cheaper than bulldozing 
and sledging pieces several feet in each dimension. This, of 
course, applies only to large-scale operations where the amount 
to be handled and the transportation equipment render such an 
installation feasible. To show the economies possible in this 
direction it may be noted that at the Treadwell mines in 1903* 
the amount of powder used in stoping was 0.34 Ib. per ton of 
ore mined, while it required 0.85 lb. per ton mined to bulldoze 
this rock after it was stoped. It required one man breaking rock 
for each machine drill. Much labor was necessary on the feed 
floor of the crusher. The gyratory crushers in use did not receive 
large pieces. It is understood that improvements in this direc- 
tion are now planned. 

Returning to the tabulated features of. the crushers with large 
feed opening, one is impressed at once with the enormous capac- 
ity and colossal size of the gyratory machines for this class 
of work. While the calculations show that the gyratory crushers 
in these sizes have marked advantages in efficiency, their tre- 
mendous size and cost are prohibitive unless their large capac- 
ities can be utilized. The 36x282-in. gyratory is estimated to 
have a capacity of 900 tons per hour to a 12-in. product, and the : 
42x245-in. 1,200 tons per hour to 16-ins. It would be~a re- F 
markable mining or quarrying operation that would furnish 
large material at such a rate, and that is why we do not hear of 
gyratory crushers of such dimensions. Some machines have been 
built larger than 24x198-in., but they are not likely to come into  — 
general use. On the other hand the large Blake crushers are 
commonly built and successfully installed. Their capacity is 
usually in excess of the requirement but, as is evident from Table 
I, not to the prohibitive extent that is true of the gyratory type. 
Crushing Plant for 200-Stamp Mill. As an illustration of the 
application of the preceding data and conclusions, the design of a 
erushing plant for a 200-stamp mill will be considered. Assume 
a wide body of hard ore, which can be mined cheaply if the ore 
does not have to be. blasted beyond what is necessary to break 
it from the solid, and adequate transportation facilities are pro- 
vided to convey the large material to the crushing house. I 
further assume that a knowledge of the character of the vein 


2 * The Treadwell Group of Mines, Douglas Id., Alaska, by R. A. 
Kinzie, Trans. A. I. M. E., 1904. 
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and the general conditions of rane are such that it will be =a 
desirable to provide for receiving pieces up to 36x42 ins. Assume > 
that the\stamps have a capacity of 5 tons per day, then for the ‘ 
200-stamp mill 1,000 tons per day crushed to pass a 1%-in. ring 
(equivalent to 14%4-in. cube) must be delivered by the proposed 
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\ 
Size of Round Perforations 


Fig. 75a. Diagram Showing Proportions of Rock Crushed 


to Various Degrees of Fineness. 


crushing plant. It is apparent that the ore must be crushed 
in stages. Since the initial crushers of large receiving opening. 
will of necessity have a large capacity, it will be best to con- 
introducing 


centrate the crushing into one 8-hour shift, thus 


' 


Aas 
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Pe esisinca from experience. 


The percentages ae the different 
Sized particles in the product delivered by any particular crusher 


may be found by consulting the diagram shown in Fig. 75a. For 


example, when crushing to pass a 6-in. ring, 81 per cent will pass 
a 5-in., and about 20 per cent will go through a 1%-in. ring. 
This diagram was constructed by the Power and Mining Ma- 
chinery Co., and is stated to be the result of the compilation of 
a large amount of experimental data. The results obtained are 
Stated to have been uniform, and the diagram is recommended 
‘to be used to determine the percentages of certain sized products 
from any crusher, roll, or screen. The diagram is approximately 
correct for hard friabie ore, and proper allowance must be made 


if the rock has any inherent tendency to break in a certain way. 


Taking the required capacities and duties as arrived at in 
Table III and referring to Table I, it is apparent that we would 
Select the 42x36-in. Blake crusher for the initial breaker. This 
machine has excess capacity over what is required, but not such 
enormous excess cost and capacity as a gyratory for the same 
work. For the secondary crushing one 12x88-in. syratory is 
strikingly superior, as it would require three 24x12-in., or two 
40x12-in., or two 36x18-in. Blake crushers for the same capacity. 
For the final crushing two 10x80-in. gyratory crushers would be 
indicated. 

If the ore foundation and conditions of mining and transporta- 
tion were such that an initial crusher to receive pieces 24x36-in. 
was sufficiently large, it would be found, upon making a size 
analysis similar to that shown in Table III for 36x42-in. that one 
36x24-in. Blake machine crushing to 4-in., followed by two 


10x80-in. gyratory crushers each giving a product to pass a- 


1%-in. ring, would meet the conditions. 

In an installation of the size considered above, the crushing 
plant would be separated from the mill, the crushed product 
being delivered to the ore bins by conveyers. The large initial 
crusher must have a solid foundation, preferably resting directly 
on the ground. The large pieces to be handled make it imperative 
that the ore be dumped into a receiving hopper that feeds directly 
to the large crusher. If a gravity-plant site is not available or 
desirable, there is no difficulty in elevating the product of the 
initial crusher for further reduction. 

The conclusions reached above are in accordance with the most 


advanced practice. The economy of breaking by crusher over 


bulldozing and sledging is beginning to be appreciated. Recent 
installations in South Africa employ large Blake crushers for 
initial breakers, followed by gyratory machines preliminary to 
stamp milling. A notable installation in the United States is 
that of a 60x42-in. Farrell-Bacon jaw crusher capable of breaking 


- down to 16-in. the largest pieces of hard iron ore that can be 


handled by a 70-ton steam shovel. Other plants where economies 
* 


In Ponelision it may be said that while each type has a field 
n which it is superior, no sharp-lines can be drawn because cote 
the many factors involved. It is believed, however, that with 
_ the aid of the data here presented an investigation along the lines .. 
ndicated will quickly disclose the most desirable machine for — 
any particular service. 

Note particularly that the capacity in tons per hour of a 
crusher is a very uncertain quantity. The data in these tables 
have been gathered from various sources and are believed to be. 
fairly accurate, but the author disclaims responsibility for what — 
any one crusher may do on any particular job or on any particu- 
lar kind of rock. The only safe course is to leave a liberal 
ee ein for contingencies. The guaranteed capacity of a manu- 
-facturer, even if accompanied by specifications and a contract 
may mean only the guaranteed capacity for a run of an hour, and 

at the end of the hour the machinery may need to stand still 
for another hour to cool off. Crushers have been sold on such 
a basis more than once to the sad discomfiture of the contractor. 
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ng from .......... 7 to1% in 10 to 1% in. Pa tain. 18 to 3% in, 24 to 5 in. 
a) aS ss S a s 
ial ww il & wu 
ee ee ae Ge kg 8 5 -- 88 
crusher ........ % é “ 5 4 st *% f x 3 
Lal > 4) Lal ao aol 
: a oO fq o 1) 4 oe) x 1} 


24x12 12x88 


pa in tons per nee 4 7 12 30 25 70 60 130 85 400 
Bebe CONS cs cass ons. V4 8 9 18 15 24 29 50 30 95 
‘ly ip. - tons wt.:..-1 OTST mealse 1.66 1.67 2.91 2.07 2.60 2.83 4.22 

led horsepower .... 8 12 20 25 30 50 65 90 65 150 
rly cap., installed h. p. 0.5 0.58 0.60 I20e 405885" 1.40 0.92 1.44 3 2.67 
t in ft. (discharge ; 5 

pout to feed floor).... 3 5% a 7% 5 8 6 10 6 15 

t] in Et; (including , 
es oa = Ue 10 i 13 Seis ee :S: 18 13 a3 20 
ft. (over all).. 5% 5 9 6 10 6 12 12 12 12 
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The Blake Crusher being taken as unity in each case, 


Bs Crushing from si. 7 to 144 in. £0 to UZ the Leto 2tZ Min. 18) to 3% in. 24 to5 in. 
Relative weight of - 
artery eee 2.0 1.60 1.72 3.16 
of 
1.50 1.66 1.39 2.32 
1.75 2.80 ull 4.72 


6.62, 
} : 


TIVE FEATURES OF JAW “AND GYRAT ORY CRUSHERS 


TABLE II.—RELATIVE WEIGHTS, CAPACITIES AND HORSE POWER. 


36 to 12 in. 42 to 16 in, 
ra) a) 
& - & 
o £ oO s 
ea o) cap On 
386x282 60x42 42x34 
160 900 300 1200 
55 200 100 300, 
2.90 4.5 3 
100-200 150 
1.60 4.5 2 
(Ga ae 8 
13 27 15 
15 18 16 
86 to12in. 42 to 16 in. 
3.65 
2.00 
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Soe RABE IZE ANALYSIS. ) 


Crushing Plant Designed for 125 Tons per Hour. 
Tons per Hour Between 


$6and 12and. 3 and 1% in. — 
12 in. 3 in. 1% in. and under 


Pune im NINE! «2s! ijcvereiss y+ «i sieheys) eo 40 15_ 15 
‘Feed to first crusher.......-- 55 Ags =< 
Product of first crusher ..... “0 30 15 104 
Feed to second crusher ......- 50 70 ut Ute Re 
Product of second crusher ... %. as 30 40 
_Feed to third crusher ...... rid ae 60 = 

Product of third crusher..... es Sa Peres) 60 
In asking for estimates on crusher plants, the following in- 
formation should be given the manufacturer: 


oe 


The nature of the material to be crushed. 

Tons or cubic yards to be crushed per day of ten hours. 
Sizes into which the material is to be screened. 

The different sizes to be obtained. i 

» Storage capacity for crushed stone desired. 

(This information will enable the determination of the proper 
length of elevator if one is needed.) 

Whether power plant is wanted. ; 

(If so, kind of power preferred, steam or electrical. If elec- _ 
trical, advise whether direct or alternating current, and voltage, 
phase and cycle.) 

System of delivering rock to the crusher best fitted to local 
conditions: > 

A—Incline and automatic dump cars. 

Me, B—Level with end dump cars and tipple. 
C—Level with side dump cars. 
D—Incline chute. 

E—Incline track. 
F—Dump cars on tramway. 
G—Horse and cart. 


Give an idea as to the character of the ground in the proposed ‘ 

location; whether level or on a hillside. If on a hillside, give 
approximately the grade with a rough sketch of the site, if pos- 
a sible, showing the position of the quarry relative to the plant 
ties and the position of railroad tracks. 
; Answers to the above questions, together with such other sug- 
‘gestions and directions as may be offered by a prospective cus- 
tomer, will facilitate very much the preparation of plans and the. 
selection of appropriate machinery for the plant. 
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DERRICKS 


LIGHT DITCH DERRICK c 


_ 3”x4" spruce, 12’ high, with drum, gear and cranks.... 
4” square spruce, 14’ Dish eee 
3 leg tripods, 12’ high, no PCATER se see eek 
_ 3 leg tripods, 14’ high, no SEAL ne psselole cereus Geta 


, All ironed and painted. No rope or block. 


= Fig. 76. , 4 ae 


TRIPOD DERRICK OF PIPE AND DROP FORGED FITTINGS e 


. Size of ‘ : 
cpas pipe legs Weight Safe capacity Price 


al 38 lbs. LOMO Mose reat alk elettai aie nicexe i SOMA 
2 e 45 Ibs. LO OOM DS Teicher eaten ota fae) 
3 x 88 lbs. PUNO MN OSE, see: eon Choir cuca micro, be Oui 
4 ERA 2 ee 100 lbs. 0 OOF MOSS a ssa iss erehe sel eviews) one oesieies aCe Om 
5 2 f 145 Ibs. 30001bs, .. - 10.50 
6 2y Uta 165.1bs. 30001bs, .. - 11.50 


re re ied 


Ce ee a ee ar) 


Sulky derrick about 15’ high. One man, one ton, with brake, 
blocks and 50’ of 4%” steel wire rope or 100’ of 1” manila rope. 
_ Weight, 3,500 lbs. Price, $60.00. See Fig. 76. 
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(site Se oe aan 
LIGHT DERRICKS WITH WINCHES OPERATED BY 
aR 


POWER — 5; 


Fig. 78. These can also be operated by an engine any can be 
set upon a small car. a 
Fitted with manilla rope for light work. Sheaves arranged — 


for three lines in the boom tackle and two lines in the hoisting 
tackle. 


m1 
4 
F 


Fig. 77. Plant for Loading Earth. 


a eke S 1500 lbs. capacity with 18’ mast and 18’ boom. .$46.50 
By £%" pure manilla TODS, estimated for eee line, at fay 
a we ct's, Siakeretsl sis, o ayainueiotameitaecete ete retic mete camer hncretinete ene Sigteais 5 


S 


siedatectetaMe ateyel's chore esleeletotie ellesme sia abc seems mercer neon nene 200 
Oe oe of %” pure manilla rope, estimated for 4 guy lines” at Bea 
OS 4 AA ee TOOL eA OHO eee ho Go Na onhone ose x 
hdl alcie wood blocks for hoist and boom line, at 75e.. cee Dyas 
1 boom winch, used for operating the boom. SYorereiete oie) ke CEU) 
POG ry canstelste tte mucha tevebenenere I, “sl'ei slia)lonele oceruite; ol evel ecelleisichene aieqsasterte SOMO 
Same outfit with 16’ mast and 16’ boom......... Sh one $85.25 
Same. outit “with: 14” mast and 14” oom senie ac eee 84.75 
Same’ outfit with 12’ mast and! 12” boome........csce.s one 84.25 
1 light car, 4’x6’, with flat wheels, complete............... 25.00 


1 No.1 light car, 4’x6’, with flanged wheels, complete...... 28.00 


All derrick irons for derrick (no rope, blocks, boom winch 
or timbers, but with drawings for mast and boom)..... 31.50 


“a 


DERRICKS 


FITTED WITH STEEL "HOISTING CABLES ae HEAVY 
; WORK 


Sheaves arranged for three lines in the boom tackle and three 
lines in the hoisting tackle. 


Fig. 78. Parker Derrick No. 4—Hand Power. 


1 Derrick, capacity 1500 lbs., with 18’ mast and 18’ boom..$ 46. 50 
100’ of a” best fiexible steel cable, estimated for boom line 

at ag SRO & Poe, oe NB COR OES ich a LER DA ROL nee a COCR: haat 7.00 
200’ of 38” best flexible steel cable, ‘estimated for fall line 

at “Fe SA ee AIAN eles fg Sa hace’ pnts acl age AN OM 14.00 
300’ of %” pure manilla rope, estimated for 4 guy lines 


PALO Coke cl eiahetatinte tthe shat auichial akwieh analel Ao: SiAPENS 0 anal eSalenoMnlenelet ahaPesratelis ish deern MeO OD 

3 8” single steel blocks for %” cable, with plain hooks, at 
* SATO eee hate reeatacr otels odes) sa veial eLeveh oh ohare tohsievaretwheraieleumnsmelleys tate oa AO) 
4 8” single steel block for %” cable, with swivel hook. oe 9.00 
AE OT OS DY MOLES). AL. 2 Ciel one tekken: sisi (oe yollajevoi.elevaueNoyawells\'s) s)jstexey« .80 
2 33” galvanized LIMITER Aa UO Gs. am create tet Satoh eoyie sie roletey sie .20 
1 No.1 boom winch, used for operating the boom. .....2; 12.00 
Ca eh REET) WN GS 8re5.c5 vices UPN ARO ORE TONG CHE ACHE CCUM DECC RORY OIC pre ROH erence Ml Nex AU) 
_ Same outfit with 16’ mast and 16’ boom..................$118.00 
Same outfit with 14’ mast and 14’ boom.............. satdin LTE O 
_ Same outfit with 12’ mast and 12’ boom....... A eiricaa peered e 2 AO) 
} 1 Light car, 4’x6’, with flat wheels, complete...... hee teeO0) 


ue Light car, 4’x6’, with flanged wheels, complete.......... 28.00 
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All derrick irons for derrick (no rope, block, boom winch 


or timbers, but with drawings for mast and boom)..... $31.50 
Price of two wooden stiff legs (complete) to take the place 

OLE AEP UY WING A o ocieretselste eleie se: sinned salsle|sl aye atouaternet eins aielsheloeene 15.00 
Price of two wooden stiff legs (irons only) to take the . 

LACE OL 4 WY. TINGS 1c sce alone ee <sisinlcjoit sisysvere) axe clereialekeienenemne 10.00 
2 single sheave brackets for steam, power............2--- 5.00 


In building 1,000 ft. of 15” pipe sewer at Big Rapids, Mich., 
a trench 4’ wide and about 15.5’ deep was dug in gravel and 
boulders. About 8 cords of stone, many of them large size 
and near the bottom of the trench, were removed. A fuller 


_ description of this work is in Gillette’s “Cost Data,” p. 817. 


~ 


The first 5’ were taken out with a scraper and a team and 
driver. The remainder was removed in buckets with a derrick 
of the above type.- About 50’ of sewer were completed per day 
at the following cost: 


Per Day 

MME OLSIMANA CHS 200i e's ss cacelelener sheers eiasasels reverstons REGO aire om $ 2.00 
Aseraper| team and drivervat)-$o.do-ac.0 6 sania ee ee 3.75 
aynan helding scraper ati$ds50% Jace sreccant Seen oa 1.50 
Jeman- dumping, Scrapersa-t 91-50 rcsrs ce see a oe ne ane 1.50 
2 men pulling sheeting and carrying it at $1.50............ 3.09 
1 man pulling sheeting and carrying it at $1.50............ 1.50 
1 horse and driver on haul line at $2.50 Meiers rLOU eee ee 2.50 
4 men filling two 1-6 cubic yard buckets at $1.50........... 6.00 
deman laying pipe wands 200ce. «0c oie re oe ene een ee 2.00 
i pipe layer’s helper at $1.00)... ceiesss- stele one obi ee ice eine nics 1.50 
TOTAL ty 55% Wak ead toes neaketetanStateat eee ee slic eearcretetehelc ets $25.25 


This gives a cost of 50.5 cents per lin. ft. of sewer. The 
actual cost of excavation was 20 cents per yd. for scraper and 
12.6 cents for derrick work. The derrick was moved two or 
three times a day, which took about seven minutes each time. 

Fitted with Steel Cable for Heavy Work. Sheaves arranged 
for three lines in the boom tackle and three lines in the hoisting 
tackle. 


1 Derrick, capacity 4000 lbs., with 20’ mast and 30’ boom. .$ 76.06 
150’ of %” best flexible steel cable, estimated for boom 


MIMO AUTO: Lt eye cis ove: vies, cuouriek patege cae eeu rere cice heer 10.50 
300’ of 3%” best flexible steel cable, estimated for hoisting 
LOUCKS Saw COS 8 SS RI RO REA Gir coat na ea Gk mAs Seats 21.00 
300% of %” pure manilla rope, estimated for 4 guy lines, at 
DO RECS PLL 6 tate wiete ib te, alaretgietoale tie epoca abe eae ee oe et 15.00 
a piuele steel blocks, with plain hooks, for %” cable, 
a OQ a 6 WE oi hbe hi eranetata atacb ole e org: Siace ePateE Moen TE eee eee 13.50 
1 8” single steel block, with swivel hook, for 3%” cable.... 9.00 
@ee-. Crosby. clips, at. 2068 ees wou enon a ae eas ns .80 
205s Palvanized«thimbles- at h0@. shasccn saa doe ~20 
1 boom winch, used for operating the boom............... 14.00 
EDO GaN 25. oas a cote suet aitota lot ancr ee eetcre teva tol anies ene eee na Eke nn a $160.00 
Same outfit with 20’ mast and 24” boom.'...............%. 157.25 
Same outht with 18) mast, andy18” boom... 5 sees niuce 154.50 
1 Light car, 6’x8’, with flat or flanged wheels, complete... 30.00 


All derrick iron for above (no ropes, blocks, timbers or 
boom winch, but with drawings for mast and boom).... 53.50 
Price of 2 wooden stiff legs (complete) to take the place 


y 


DERRICKS 


Special Outfit Designed for Lumber Yards. Fitted with steel 
hoisting cable. Sheaves arranged for three lines in the boom 
tackle and three lines in the hoisting tackle. 


1 Derrick, capacity 4060 lbs., with 20’ mast and 30’ boom 76.00 
150’ of %” best flexible steel cable, estimated for boom se. : 
LIVING» CDRA CGS Ai it oe ee acta cere ee in en aie TD po 10.50 
“ape of ie best flexible steel cable, estimated for fall line, 
GAD CBS Oe a SIPS ee ees 


©) POO) Spe) 0 Ser enw ei Ac 6etig Cele a6 eFh le) “2. 9 sive vel vie bie 0 ec aldiete ste) diele ots 


2 3” galvamizedptinmbles, atl... acre tsi gs tinier anes ee 
1 No. 4 boom winch, used for operating the boom......... 
Same outfit with 20’ mast and 24’ boom............... rage 
Same outfit with 18’ mast and 18’ boom...............00% 
1 extra heavy lumber yard car, 6’x8’, with flat or flanged 
WAICOLS EC OMAP LOLS dana clcots tote thate: orsieote's creases onic axa eeaeban oreo : 
1 8” snatch block for %” cable, with chain, for horsepower 
PES Oates ete te eee toto oehote rol oie voeeee. sopustol gs Mich sue ee Dele e ie eheReReGe esanaine 
J pair skidding tongs, open. up to. 10” s...seec oye ecole tea eke 
HA paAIroskiadine tongs: epem ap eo: V4" 5:33. «wars © gteusioleloteneee 
i pair- skidding tongs, Open Up tO 2076 2.0... s0h s amoletes ae ciel 
Shipping weights vary from 300 lbs. to 2,500 lbs., according to Fy 
size. P 
All irons for 1,500-lb. derrick weigh approximately 300 Ibs. * 
All irons for 4,000-lb. derrick weigh approximately 550 Ibs. s 
t ¥ 
HAND POWER BREAST OR BUILDERS’ DERRICKS. ie 
Length of timbers (feet).,...... 16 24 40 ; 
Size of timbers (inches)......... 4x6 6x8 8x8 y 
Diameter of drum (inches)...... 6 6 ae 
Length of drum (inches)......... 42 60 : 72 
Price complete without timbers ia 
OIEROW CM re tieteisoislccaletets eehenarensie 1d $36.00 $45.00 $58.50 a - 
Price complete without rope.... 56.70 67.50 100.00 
-Derricks for operation by steam engine cost: Lae 
5 ton stiff-leg derrick with bull wheel and 30’ boom...... $350.00 
10 ton guy derrick with 50’ boom........... Cine oo 4 0 550.00 
15 ton guy derrick with 65’ DOOM.........eeeevveseeecnes 650.00 


_Mr. Saunders gives the following detailed cost of a large~ 
quarry derrick with a capacity on a single line of 20 tons. 


Timber for mast 247K24"X75’. 2. ccvcasecc cen eyetctaha eke oecee ed 45.00 
Timber for boom 65%. ...6.+-+0% Folencvensetetataiatel okesaienrmeneleuedeveneltohens 28.00 
Expense of delivering timber.... cc esse sree sees eeceeees +. 16.50 
Carpenter work on mast and boom at CHIPS BIC Aires, watts of 25.00 
Derrick irons, SHEAVES... 2. ccc cree eee r reser er entre neee 219.00 
2,400’ of best galvanized 1” iron rope for 8 guy.......... 237.00 
Thimbles, clamps, etc.......... BAS RIOIN.G Hocadan 0 dd nics Onkontecte 25.00 
500’ steel hoisting rope, 15”........e+0--- ohana trie where eleleue 240.00 
Labor on dead men, 4 men, 2 days at $1.40.............-- 11.20 
Labor raising derrick, 8 men, 2 days at $1.40............- 22.40 
Labor fixing guys, 8 men, 2 days at $1.40......++-++--0es 22.40 


__ MaGy te ER ans Byala ievels Ee Nee rane AOE ne ee es eae tee eitolese son alevehe foreiere 
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Stiff-leg derrick complete capable of operating %-yard clam- 
shell bucket on a 50’ boom. Equipped with 8’ bull wheel, guide 
sheaves, framed complete with all irons. Boom 12” x12” x 50’; 
mast 10”x 10” x32’; stiff legs 10”x10”, framed 10 horizontal 
to 12 vertical; sills 10”%x10”. Price, $415.00 f. 0. b. N. Y. : 


RIGGING FOR STIFF-LEG DERRICK 


iei4” sinzle blocks with shackles® .yc.c). ot «(bales oa este eens  PLO250 
Mepis double: block ‘with SHACKIES js c.viarcichons: «-ceeseselotever shot ertyedeRe |e 15.50 
SLO orss part toppinis, Linies.\ 5G, sieves ofa a eeeconclatauee ble uate rome reeeee steve 
adbet0f .4 part bull-wheel line with Clips . pecs eu. 2 or ets oe 26.00 
Bebe 561 ©a/C. |S: WAPERYOPEs o4\s atele clebe lcke Sea erotic Merson. 
S00rroL 3” holding and ‘closing Tine .25..sccscetes ciate Sielstete crete -. 26.00 


DOLL cess ore wralsinleloie7arolels)tielsie 6 leila «/eieleyolsistersi bie sielerel.cietesie oho Kor OO 


Fig. 79. 


Derrick fittings bought for second-hand derrick of similar 
description as above for use with 3 drum hoist and a clam shell 
bucket cost as follows: 


1400 lineal feet 54”x6x19 crucible steel W. R. cable....... $102.33 
3 14’ double bronzed bushed blocks at $13.75............. 41.25 
wae single bronzed bushed’ blockss..4 Boees o ee ein 9.35 
2 12” sheaves bronzed bushed blocks at $1.75............. 3.50 
12 guy clamps and bolts for 5” rope at 24c............+- 2.88 
1 12” snatch block bronze bushed........... PRA Beery b fone elroy 


TOCA ic ys in -oseipevsie levee ah ereleioledsliniaresels valeietseiticr ere oer tteh take ee Ene ee LATOR TG! 


A car provided with an A frame, a hoisting engine and light 
jack arms, capable of lifting 5-ton boulders, ete., costs from 
$1,500 to $2,000 new. See Fig. 79. 


Be a Been Hye meres Sr ean 1s 


ian eat, 
NS FOR POWER-OPERATED STIFF-LEG DERRICK. 


The following list, to accompany Fig. 80, enumerates the most 
important metal parts of stiff-leg derricks to be operated by | 


power. It does not include guide sheaves, blocks, or other 
running gear. a 


s: 

ae 

= 
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ee 

ifn 

Fig. 80. fron Work Complete for Power Stiff-Leg Derrick—As 
4 Regularly Furnished. ir: 


A. 1 Mast Top with straps and D. 1 Single Boom Sheave with 
gudgeon pin. boxes, for center of mast. 


B. 1Mast Bottom completewith E. 1 Double Sheave Mast 

step, double sheaves and Bracket. 

strap for boom. F. 1 Top Stiff Leg Iron. ' 
Cc. 1 Flat Bolted Boom Band H. Lower Stiff Leg Irons (two 
; with 2 links. of these furnished), and 


eS , all necessary bolts. 


a 


SS 
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Prices of derrick (not including timber, engine, bull wheel or 
guide shcaves, blocks, hoisting rope, clamps or thimbles) are: 


Size of mast timber (inches).... 8 x 8 14 x 14 18 x 18 
Length of mast (feet)........... 24 40 36 
Size of .boom (inches).......... 6 x 6 12 x2 165-16 
Iuengeth of boom (feet) ............. 32 54 54 
Size of stiff legs and sills (in.). 6x 6 12 x 12 16 x 16 
AH ACIEN. 1N- TONS eis is wie overs ues eeye 1to2 10 to 12 20 to 25 
Shipping weight (lbs.).......... 750 2100 7000 
Price with self-lub. sheaves..... $80.00 $150.00 $375.00 


On railroad work in Newark it took six men and a foreman 
one day ‘to move a stiff-leg derrick with a 50’ boom 150 feet and 
one day to set it up, at a total cost of $24.00. This includes 
moving the engine and the stone used to weight the stiff legs. 
Two guy derricks with 70’ masts and 80’ booms were used for 
two years in building a concrete filter. During that period they 
were erected once, moved five times, and finally removed once 
at a cost of $1,400, an average of $100 per move. As a rule, 
however, a guy derrick can be shifted more easily than a stiff- 
leg derrick, as there are no stones to be handled. 

Derricks should be provided with a bull wheel where possible, 
as the wages of two tagmen will soon pay for it. 


Sizes and prices of steel bull wheels complete with braces: 


Diameter, For booms, Weight . 
feet length in feet complete Price 
8 40 * 1600 $ 85.00 
12 60 2000 110.00 
14 70 3000 215.00 
16 80 3700 ~ 280.00 


Guide sheaves and rollers in frame for leading rope from 
bull wheel to swinging drum of engine: 


Price— 
Diameter of large Self-lubricat- 
sheaves (inches) Common sheave ing sheave 
10 $ 4.50 $ 5.25 
14 6.75 9.25 
18 11.00 14.75 


A derrick formerly known as the Kearns derrick was used in 
the construction of a 14’ concrete sewer at Louisville, Ky. The 
sewer was 4,230 ft. long and had an average depth of 391375 
the average number of yards per ft. was 26.5. The derrick 
excavated to within 14’ of the bottom, and a Potter machine 
excavated the remainder and carried it to the rear for backfill. 
The derrick operated a %-yd. clamshell bucket, which loaded 
into wagons for spoiling or into Koppel cars for backfill. The 
output was about 1,500 cu. yds. per week, 

The machine consisted of a stiff-leg derrick mounted on a 
turn-table. The power plant was a 7x10 in. engine with three 
drums, anda 30 H. P. boiler. The entire outfit cost about $6,500. 


re 
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FLOATING DERRICKS. 
(See also Boats.) 


A floating derrick was purchased by the city of Chicago 
1905 at a cost of $5,287.26. It was used on the hydraulic filli 
of the Lincoln Park extension in 1910 for various purposes. 
It was in commission ten hours per day and was operated by a 
erew consisting of an engineer, fireman and a varying number — 
of deck hands, usually four. The cost of operation during 19: 
-Wwas as follows: : 


Hours in commission.......... -- 1,788.50 
Labor of operation.... . $1,871.29 


Fuel and supplies... é 599.07 

> TUSULANCE, Sot hicishos ae 100.00 le 
. Labor repairs.. : 268.70 
; EDOM Eo! Sropete tans emene ole hin tee ince 17.62 
Ota ete Ba eae ee RIO ae $2,856.68 
Total (cost -oferepairs <0 cress won 286.32 
Total cost of operation............ 2,570.36 
TOLALFCOSts DErrOULS. eae oe ee 1.60 
Totakicost: Deraday Mein ore ws och Shon 16.00 


During 1911 the derrick was in commission for 440 hours. 
with a crew of two men, and for 1,254 hours with a crew of six 
men. The cost of operation and répairs for the 1,694 hours in oe 
service is given as follows: 3 


COST OF DERRICK OPERATION AND REPAIRS. 


Operation Per hour ~ 
A OL Will CLIT Overt atet a oteh ciel sasele! oye (ei.aiais, sisieye eve $ 178.67 
EMT OD ryote toto os 0 erate tate Or are ele et has eee ockotiahs am tavehor 237.68 i 
SUC OSS ssercswcae cat 2 oon, Ciclo DnAremte Cinicheite rea 244.63 


TSU AM CC Getene ct olerelereienstebone che, oboe es ketetaie. aj te leLe 96.50 


Repairs 
AUAD OG aii ele! 
Material ... 


AC AVS trocsteree a) ela) stars eie: s 
$0.20 
ti d repairs, excepting operating : 
Se ieee ey: Pr ere $1,100.93 $0.65. 
. April 1 to Aug. 1, 440 hrs. 
F Operating labor ....... Binucexe cleans <taled oar ste! evs $ 568.55 $1.29 
fi Mucli supplies/sand HEpains |). J.).teideiesleeeelee! © aferdiens 0.65 
Cost per Lr a TA OWES craoter ores voyfailes os oeonooth ere De aetaue'« $1.94 
_ After Aug. 1, 1, ours. 
pe” Operating labor ....... 6, OCD OeMd OPII BIOS S SC $3,155.95 Whe: 
a Fuel, supplies and repairs.......-- eee ee  ceeeee ‘ K P 
‘.- : 
i: Cost per hour, 1,254 hours......0....+- ee hy. $3.17 
ie 


Total CoSt LOL VEAL... 20. vocc ewe cee cenvine $4,825.43 


abs: Ae 
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DIVING OUTFITS 


A diver’s outfit consists of a metal helmet or head covering, 
a breast plate, an air-tight diving suit, and shoes with weights. 
Weights are also attached to his waist to overcome buoyancy. 
The helmet always has one window in front, usually one on 
each side, and sometimes one near the top. The air hose runs 
from the pump to a valve either in the helmet or breast plate. 
Besides this one, a safety and a regulating valve for controlling 
‘the pressure are provided. The diver is raised or lowered by a 
rope attached to his waist ealled the safety line. 

The air pump is always operated by hand power, may have 
from one to three cylinders, may be single or double acting, and 


of either the lever or fly-wheel type. 


The prices of diving apparatus are as follows: 


Helmets, $100; suits, $30 to $60; other equipment, $109 to 
$150;. air pumps, $100 to $400. The cost of a complete outfit 
varies with the depth of water where it is to be used. For 
shallow water an outfit costs from $300 to $450; for moderate 
depth, $450 to $700; and for deep sea diving, $700 to $800. 

The net weight of helmets varies from 37 to 74 pounds.; gross 
weight, 77 to 144; shipping space, 5 to 9-eu, ft: 

The net weight of air pumps varies from 30 to 1,400 lbs., and 
shipping space from 3 to 40 cu. ft. 

Diving dresses wéigh (net) 16 to 32 lbs., and occupy 1% to 4 
eu. tt. i 

Diving shoes weigh (net) 36 lbs., and occupy 1 cu. ft. of space. 

Air hose weighs about 22 lbs. per length of 50 ft. and occupies: 
2 ‘cu. ft.-.of space. 

Below are given itemized lists of two complete outfits: 


DIVING OUTFIT No. 1. 


Complete in all respects for one or two divers as supplied for 
general use of contractors, divers, etc. 


1 Air pump, No. 1. Two cylinders, double action with two 
patent indicating gauges to denote the-air pressure and 

- depth of each diver; with water cistern, two fiy-wheels : 
in ash chest, with iron rings for lashing............... $500.00 
These pumps have removable tills fitted into the pump cases, 


in which are furnished and packed the following small parts: 


union joint, double male. 

union joint, double female. 

nut for securing pump handles (spare). 
oil can, 

overflow nozzle. 

washers for air hose (spare). 

socket wrench. 


» 


i 
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1 serewdriver. 
3 double-ended spanners. 


1 10-inch monkey wrench. a: 
Spare valves, inlet and outlet. : 

1 Improved diving helmet, 3 lights, sectional screw, to’ a 
receive air in the head-piece, or one to receive air in the Eee 


breast-plate; either style, including safety valve, ad- a 
justable regulating valve and recessed gasket seat....$ 100.00 


2 rubber diving dresses; Size No. 2, at $50.00......... - 100.00 
Bae ce. standard white air hose (3 pieces) with couplings, | 5 

a OSs chats, See ahora Boe mvs oe sus nas sistas sFoteles hata Eta bet eetrs 3 60.00 — 
1 set diving weights, belt pattern.......... Siete ae Cees 22.00 
1 pair diving shoes, with lead or iron soles.......... wae 15.00 
2 pairs rubber diving mittens, at $5.00............. Seuss 10.00 
PDA VEN SS VAN TClA LIDS ses os o\0.¢ 0s cls-« ssslsl olevayeie,nidlere siete dane 5.00 Pee 
Meh he. omsienal line. (450 LOB) i 5a vexersgarayarege «sinners Sioa) eusbersene 2.50 
1 pair cuff’ expanders.......... Sig sery Soha Wee eee CeTeeon e etetnaea 5.00 — 
dikmite,. belt. and-air-Hose DOLE... o7..6 ele syale aie ovo 0 0) ene ole arelle 10.00 
6uteetisnap tubing, at 60C..65 1... 2! anlsiaye a eheveeeavene epee 3.600 ae 
Bere AT SPAIN Gates aneisenage Palle edseelin eke saneialn-Giol aia) quel elsuelesoshehexe’ 4:00 4G 
Mehelmet CUSHION... ..c se ele oc sis else se = ¥ meres Sr ndash LAO ich Alea 3.00 7 
2paAEus divers stockings,-at $1253.22. sie wes ene s sa sc 2.50 oe 
2 woolen shirts and drawers, at $1.50....... Sno a iain 6.00 a 
2 pairs woolen mittens, at $1.25.,........0-20000. ahaenclaete 2.50 — 
HERWVOOLETY CAD be axeie, = tare 2:0 ele wie.o 6 80. ace Rte one nchndaccta tore artes 1.25 
1 basket for helmet, dresses, hose, etc............-. ySeewhe 18.00 
6 extra bolts and nuts for helmet (spare), at 25c........ 3.00 
1 set extra couplings (Spare)........cceceeserersvevee . 2.00 
1 yard rubber cloth for repairS.......eseeee rere reeecece 2.50 
1 can rubber cement for repairs (1 Ib.)..... Pies phe ohone adnate U5 u 
1 cutting punch...... Duthie Pickeber-tavalcrsi a «eke, Sve aaeuss/e7er abet tohete BY Se. 


Complete outfit for one diver.........+22+eeeeeeee ee $879.35 


Complete outfit for 2 divers will include duplicate of each 
of the above items except the pump.............+-... 1258.70 


For one diver: Net weight, 950 lbs.; gross weight, 1,100 lbs.; @ 
shipping measurements, 56 cu. ft. } f 
For two divers: Net weight, 1,260 lbs.; gross weight, 1,500 . 
lbs.; shipping measurements, 80 cu. ft. e 
DIVING OUTFIT No. 2. af 


Complete in all respects for one diver. 


1 air pump, No. 4, single cylinder, double action, ash chest, ‘ 
iron brake, made in sections, for packing inside pump i 
chest, strong brass handles for lashing.....+..+-++ +++ $125.00 

The equipment furnished and packed in this pump is as oy 

follows: da 
3 

1 oil can. 

1 10-inch monkey wrench. : a 

1 improved diving helmet, 3 lights, sectional screw to re- | 
ceive air in the head-piece, or one to receive air In the a 
preast-plate, either style, with safety valve, adjustable 
regulating valve and recessed gasket Seat... ou.. a tle = se OOOO 

1 rubber diving dress, No. 2 SiZ@..-++++rseere terre trees 50.00 

100 feet standard white air hose (two pieces) with coup- ery 
pair shoes, with lead or iron soles..... 

aft 
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pair cuff expanders. ....... eee see e cece eee ee eee eeeees $ 5.00 
diver’s knife, belt and air hose holder.............-.+. 10.00 
feet snap tubing, at 60c see “5 1.20 
pair chafing pants............+--- si 4.00 
pair diver’s stockings............... ptheSink 1.25 
woolen shirt and drawers, at $1.50.. 3.00 
pair woolen mittens.........+---- = 1.25 
RO OUST CCAD is! cieideic is ails fetes «oho wierele tas 1.25 
basket for helmet, dress, hose, etc 18.00 
PEMTITG EXCUSDION «7 hath toflers jeter eneh« infill s velvGeleee lala: a 3.00 
polts and nuts for helmet (spare),.at 25c... 1.50 
yard rubber cloth for repairs......+.. : 1.25 
can rubber cement for repairs (1 I1b.)........-.... 5 -75, 
CUTTING PUNCH... ... cee cee ceccrrevvecsccteererssses FAS oh) 
$416.45 


Net weight, 360 lbs.; gross weight, 475 lbs.; shipping measure- 
ments, 27 cu. ft. 


SELECTION OF DIVING APPARATUS. 


In the selection of an outfit the following points should be 
given careful consideration: 


1. Duration of the work. 

2. Whether it is to be conducted with long or short spaces 
of time intervening. 

8. Depth of water. 

4. Whether the outfit is to be used on rocky or sandy bottom. 

5. Character of the work. 

6. Selection of the pump. 


The selection of the pump is the most important point, and 
in view of recent experiments and tests of the work that can be 


accomplished by a diver at different depths, buyers are apt. 


to order pumps of too small capacity. A volume of air equal 
to that ordinarily breathed at the surface (about 1% cubie feet 
per minute) should be introduced into the helmet. The volume 
of free air that must be taken in by the pump at the surface 


to deliver 1% cubic feet per minute at 5 fathoms is about 3° 


cubic feet; at 16 fathoms, about 6 cubic feet; at 27 fathoms, 


_ about 9 cubic feet, ete. 


The following table gives pressure in pounds per square inch 
at a given depth of water: 


30 feet, 12%, pounds. 
60 feet, 26% pounds. 
90 feet, 39 pounds. 
120 feet, 52144 pounds. 
150 feet, 65% pounds (usual limit). 
180 feet, 78 pounds. , 
210 feet, 91% pounds. 
240 feet, 104 pounds. 


— 


DRAWING BOARDS 


Drawing boards of thoroughly seasoned, selected narrow strips 
of white pine, and either finished natural or with a light coat 
of shellac, cost as follows: 


One face for drawing.......seceee 12X17” $0.55 
One face for drawing..s..-cceces- 16K 21” — .80 
One face for drawing........se... 20 26” 1.05 
Both faces for drawing............ 12x17” A595) 
Both faces for drawing........0... 16x 21” : ‘ 


Both faces for drawing.......e...-. 20x 26” 1 
Both faces for drawing....<..ceece. 28X31” ale 
Both faces for drawing............ 27x34” 2. 
Both faces for drawing............ 31x42” on 


Drawing boards of white pine, with hardwood ledges attached — a 


by screws, arranged to allow for contraction and expansion: 


One face for drawind......c.csse.e.16X 21” $1.20 
One face for drawing. 66... .00006220 X 26” ule) 
One face for drawing... .....«...-28 Kol” 200s 
One face for drawing...... A adawe, sks stop e A Ore 4.20 — 
One face for drawing......... Serato eo CDOs 6.80 
One face for drawing..............36 X 60” 8.00 
Extra large drawing boards cf pine: ; 
CAS CGI BEE SOI Ge CLS ONT RAO Me CLOOrCeOl sue Ete ale eiloneusiichecebatene 6p MO) 
EVR en OA ated Baie SB raitie8 OG: INT Oe e aan & .... 14.40 
A OESAG Omen eT rT of Retetnistaterakecensteiereee ele ele cua cas 2200 
LEAL Cee Map R Naot eae oL Nore ee sin 4 cake are Saco volrele @totevetacet atom aeeee! 
J Le OOO OOO SD AOO Datarevavnxe Aiton siodiatorans .. 16.80 
ADEs O16 Cyt sesizc Mecclicies <a nyo oyakee's Sree ev acandnois ahs en snskee same ORCL) 
Se SE Gane ale lp 9, wie ot aueiinyd ia dia: Sina Skee ehwingia 0 e's) ay Rae a Se. jo elie aie arene 19.20 
NES GON iid Briana Ree LOR er een oy cera enapene re todetieks ache ene . 26.40 
ARES ANS Olen cette Heras: stints: slosstsleka onltctele, sia egs tovenn phscarsiahenpO Ome aaa 
AL OGL f cayey dioecs, ss fo eNel «18 ye gids Raph susie nvdieten send Aye ciisslitey scchans aera 
BA sxcoil (0/1 a reac ean oral Aten on hing < Lagsenas olay sie dyoNbiets, ietinl shone set hameYalious . 40.00 
BOIS SOG. amis Bee Ane Cacao One Ore DIREC CLOLo Oro et icecroic ea) 
GOS a2 0 PART eees tee ov SOLU R IE <eltab, Srotate stems a atave, Shakeel oteieree . 46.50 


Trestles and horses for drawing boards. Wooden horses, light 


construction, 37” high, 35” long, per pair, $2.60. ae 


Ditto, fine quality, 37” high, 35” long, per pair, $4.40. : : 
Ditto, fine quality, with removable sloping ledges, 37” high, 35” 


long, per pair, $4.80. 
Adjustable wooden horses, best workmanship, 36” long, adjust- 


able for height from 37” to 47” on level or slope, per pair’ -$6:00;2 0am 


Folding hardwood trestle, 37” high, with drawing board, 
31x 42”, each, $12.80. 
Ditto, 33x55”, each, $16.00. 


Board, 33 x 55” EMC ke cieh+s 
Board, 36 x 60” each........- 
Board, 42% 72” Cach...sesreereceeserers 


a 


a 


< 


> 
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DREDGES | 


‘There are four types of dredges: (1) The dipper dredge; (2) 


the grapple dredge; (3) the bucket elevator dredge; (4) the 


hydraulic dredge. For harbor work or where the water is 


rough the scow containing the machinery also has pockets for 
the material, which it conveys to sea or some other dumping 


2 place. This is called a hopper dredge. 


DIPPER DREDGES 
A dipper dredge is really a long-handled steam shovel mounted 


ae on a scow. The dippers range in size from % to 15 cu. yds. 


This type of dredge is adapted to work in all kinds of materials. 
Mr. Gillette, in Harthwork, describes a home-made dipper 
eredse, the cost of which was as follows: 


1 Hoisting engine and boiler (single drum, dbl. eyl., 


8H P.; 454 x6 ins); weight 3/500) tbs)... scene. $ 500.00 

2 Scows, 3,200 ft. B. M. (6x 34 ft.) meee ete ECO A AOwae 150.00 
10 Sheaves, (Nal b Ora arose a oo aSiels 6 Nata eos-al otanetens 20.00 
120 Ft. 3% in. hoisting chain, "250 Ibs., @ 8c. bapa tm Oe NS ar 20.00 
160 Ft. % in. iron, 250 1 St Nt 4x as tre atn tages oesatet sid 10.00 
1 Dipper 4% yd., 400 ibe? Qi! LOG DESC eee ce eee 40.00 


40 Ft. cast iron rack, 200° lbs., @ 10¢ 20.00 
Turntable plate and rim, 100 oe ei 10.00 
Bolts, 4% x12 ins., 200 Ibs., @ eb ircterercncs 10.00 
Ft, B. M. yellow pine: Naceecn ace 30.00 
Labor and SUnUriCS er eon ee 190.00 

$1,000. 00 


This ‘dredge ean be loaded on two flat cars or four ordinary 


_ wagons. The crew consists of three men and the total cost of 
operation is about $8.00 per day. In digging a trench 18 ft. 


wide by 12 ft. deep the average capacity in 10 hours is 60 yards 


of hardpan or 175 yards of river gravel. 


In Engineering News of October 30, 1902, is described a dipper 
dredge with a 2% cu. yd. bucket which excavated in clay 20 ft. 
below the water, depositing the material in two scows, each 
having a drop pocket of 140 cu. yds. A tug boat towed the 
scow containing material to the dumping ground. The total 
cost of the outfit was $43,000. Six per cent interest plus 6 per 
cent deprecfation over 100 working days gives a cost of $51.60 
per day. The usual rental of such a plant is $100.00 per day. 
The daily wages and coal bill average about $30.00. The average 
output in 10 hours was 745 cu. yds. at a total cost of lic 
per cu. yd. 


COST OF BUILDING A 2% CU. YD. DIPPER DREDGE AND 
ITS FIRST SEASON’S WORK. 


The following notes on the cost of dredging were abstracted 
from a report by B. F. Powell, engineer for the Fort Lyon Coal 
Co. at Las Animas, Colo., and appeared in Engineering and Con- 
tracting for May 29, 1912. The company, previous to 1911, had 


Wi ccordinsty a contract was let to the Marion Steam SnevEL’ ‘Con ; 


for a 2% cu. yd. dipper dredge, with an 80-ft. boom. It was ~ 
estimated that the probable cost of the dredge, with boat, ete. 
equipped and ready for operation, would be $26,000. It was esti- 
mated that the work could be done at a cost of operation not 
exceeding 4 cents per cubic yard, while the low bid received 
for the work was 8% cents per cubic yard. The difference on 
1,000,000 cubic yards to be excavated would thus be a saving 
of $47,000. Out of this the dredge- would be paid for and leave 
a balance of $20,000, and the machine would be had for future 
work. 5c 
The dredge was built under the supervision of the Marion 
Steam Shovel Co. Work on it was commenced April 3 and the ~ 
hull, was completed and launched on May 26, 1911. The boilers aac 
were steamed up on June 5 and used from that time on to © 
furnish power for erecting the balance of the machinery. The 
fifteen-day test was begun on July 1, when it was demonstrated fe 
that the dredge would excavate its estimated yardage. ‘ 

The hull of the dredge is 100x41x8 ft. and required 135,000 
ft. B. M. of lumber. It has two 120 H. P. boilers, one double 
10x 12-in. hoisting engine, a double 8x10-in. swinging engine, 
an 80-ft. boom and a 2% cu. yd. bucket. The amount of work 
accomplished by the dredge in the soft material in which it 
worked is given below: 


Cu. Yds. 

Stuliyepiteyete sce eicinte dc lesiee BY Re Ee eda sea ta end Patel OOO 

code and September aR Bete satel Agata Mee ti eas 130,000 

CE COW CI orerarsyatnies one) casieleiieiel Iioriot Or oe a heiateteterd 71,750 
Potalys, e9002% fig ONT HOR, POTS. AD AP ae oie 


The cost of operation as given for the month of October was 
$0.0315 per cubic yard. 

The dimensions of the irrigating and storage canal now being ~ 
completed are 120 feet on top and 100 feet on the bottom fora 
the first two miles from the head gate; for the next mile the 
width is 20 feet less, and after the third mile the width is 
again reduced 20 feet, making the bottom width 60 feet, with © 
1:1 slopes. The depth is 10 feet. 


~The actual cost of the dredge follows: ie 


COST OF DREDGE. tg 
Materials : ra 


Mredze equipment’ s. sities se cee es) * «le sieeeis spi Los9as-00 a 
EXPE AMO OUST re eters ers ober 3 lauds, oleic sie avs. ohelelel eile. « aerated OO OL00) Re 
BDilectricsdi sent plantas acere ctor = eferone aie: ote ehahets 3 ate 500.00 Mes. 
CUS Ce poteiars fone cunts & OIA RO MC URN NRO STOOD Bid eee Eee 413.96 oa 
PRO She etvicre occ ieacle tele tereieletelion eis ssecklloie ieuslatelecensielietel aitafehs Js 250.00 fe 
Extra machinery AE IER RL HEL AAP Ee RRR 571.17 wer: 
: (Bxane Kes oiy GAOT CUy dea go leicr a. croronOn TD, Oo Dim el ceo eek Pitasas 236.80 1h 
Been) DIGUTLYO 5). eue sas, 2 PRON RC SPORT, Cone ONO 4.50 
' Steel and castings” Re ea eee eaiitae nl Meare aNanteVehsaa tare: Lattelietaliers 427.70 


Wire rope 6. see eee eee eee ences Be aA rate BLOT a ae 
RE arr ae ean 317.277. ae 
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COST OF DREDGE—Continued 


Coalrandnaulingls 24.6. cere eee a ee $ 2,896.68 
PTAA WACK oie Sissies: geis tos ole ble > olan. phate siteyetea ao aeremeattetS 1,880.22 
Groceries andicamp «supplies. os. ach. ancien: Gee 1,611.45 
NETMICT ET: eteisl susteie) slciere stores aro sheetiersieereicle een ee 5,033.27 
otal ipits: : $31,185.77 
Labor: | , 
Constructor ; $ 584.7 
HAO EIMAN, js jeteser~ 2. aial anew ialehe era star cuarte 984.92 » 
WOOK Se oS scenes Hoe ae stations see 155.00 
Dredge runner . ehoterehe ehecs 722.83 
HUA ON Acie wistige Poe 1,717.03 
Carpenters 1,232.05 
maging vs... 404.45 
Sundry expenses, materials, teams, labor 2,818.33 
SD tial) aes scsparcnsafspeteeslare efekeiotna seco RE Oe $ 8,619.33 
fotal,-labor) and=mateviale 20.4.2 eae $39,804.08 


The above table shows the cost of the dredge, its construction 
and its operation until the end of the season, November 11, 1911, 
as shown by the company’s books. If we multiply the yardage 
excavated by about 4 cents (the cost of operation) and deduct 
this amount, $11,030, from the total shown in the table, the 


result should give the cost of the dredge ready for operation. 
This is $28,774. 


The following data were abstracted from an article by Mr. 


C. W. Durham in Professional Memoirs, and reprinted in Bngi- 


neering and Contracting, July 17, 1912: 

The equipment includes three dipper dredges, Ajax, Vulcan 
and Phoenix, and two pipe-line dredges, Geyser and Hecla. As 
will be noted, the care and upkeep of dredges are very expensive, 


and in the case of suction dredges the pontoons and catamarans 


also require much repair. 
The Ajax has hull dimensions 70 x 26x6 feet; she was rebuilt 


in 1894 and, with large annual miscellaneous repairs, has been 
kept in good condition. 


The Vulean, oak hull, 80x 30x8 feet; nominal repairs to 18990; 


hull rebuilt in 1892-1893 ana 1898-1909; condition now good, 
although annual repairs have been large for the past eight 
years. 

The Phoenix, oak hull, 80 x 8° feet; nominal repairs to 1890; 
hull rebuilt in 1895-1896; burnea and entirely rebuilt, using a 
portion of the old machinery, in 1908-1909, at a cost of $19,581.29; 
now in good condition. 

The Geyser, with eleven pontoons, was built by the United 
States at small cost, using an old boiler and pump; hull pine, 
100x 20x 4 feet; pump, 12-in. suction; large expenditures each 
year for pump, pipe pontoons, ete., in addition to hull repairs; 
condition bad. 

The Hecla, 15-in. suction dredge, with eleven pontoons; built 
by United States; large repairs every year; hull fir and oak, 
120x26x5 feet; rebuilt 1909-1910; good condition. 


be 
. 
oo 


Repairs to 
c Repairs .. 

; Repairs 
eRepAiITS ..... 
WREOAINS! Gricleie ese) 
PVG AUNS! Vian + tuaeleders 
TRADAITS: ciclaieies «sae 
\ Repairs . 
\ Repairs 
Repairs 
wR Repairs 
‘ Repairs 
Repairs 
Repairs 
Repairs 
Repairs 
Repairs 
Repairs 
Repairs 
Repairs 
Repairs . 


Totals to date. 
* New hull, ete. + 


ee eeercve 


Original cost....... 
and inc. 


Or. Ov O» Ad OPA or 
ee Lal cat me Leal -am 
mts an8 gaa ie tele 
Piette fee > BHO gee BE~ 
Tea Sa. me ao | Shaan 
Year... sae 2 ca ate gos 
Bye BEN Seis, on Cee 
Baio AVG a Q Poo ~ pic Bose 
Bore § L525 Peas 30m 5°es 
AdsL Aras Abs now ada 
-.e- $11,800.00 $19,450.00 $19,525.00 $ 4,704.44 pet; 708.66 
he Sciten Aw EIS 2,840.82 PARR Ald |  OBIn Deer ore maerere eke 
: IDS OU ec cmedipetenecesce om eicirs) ctacels ete DO Gee Shere enetete: ace fare Erape tek 
A 1892 $11,539.60 *1,525.61 WONG Str wrelete eRe avores ascites ot ofeleke 
1893 536.03 *3,373.06 COE Sekai che ab aero dec 
: 1894 **5,801.75 27.92 391.34 2,032.36 
e 1895 1,494.86 1,337.78 *1,582.93 1,661.20 
2 hee S. 916 713.00 1,904.42 ¥*3,033.18 639.33 
Z 1897 1,177.85 903.49 806.32 1,299.48 
. 1898 423.26 *2,256.89 . 1,166.02 1,462.74 
‘ 1899 1,079.07 *3,887.66 1,123.26 1,344.31 
; 1900 1,029.55 614.45 1,360.17 1,646.45 
: 1901 490.69 349.59 931.50 1,177.04 
. 1902 747.92 822.36 889.86 1,266.11 
1903 1,425.36 1,530.67 306.70 1,905.00 
6 1904 449.03 2,223.93 999.13 1,040.71 
Ki 1905 709.33 1,955.39 903.92 2,793.23 
A 1906 2,646.86 2,546.13 1,396.33 2,171.35 
; 1907 1,709.79 1,745.82 1,818.27 1,960.88 
3 1908 1,210.24 2,837.16 $7,859.91 3,512.48 
6 1909 1,829.54 2,986.84 $11,721.38 2,713.74 
‘4 1910 1,788.47 1,996.41 1,674.71 2,897.12 
: $48,102.20 $57,116.36 $62,101.97 $36.227.97 


Repairs to Dec. 31, 1892. Burnt and rebuilt 


Un 


AQUEDUCT. 


# 


The following costs of dredging are taken from the monthly 
_ report for February, 1911, on a section of the Los Angeles 
- aqueduct through the Owens Valley. The dredge consists of 
a scow on which is mounted a No. 60 Marion electric shovel 
with a 1% cu. yd. dipper. The cost of the dredge was $19,897, 
and it was built according to the specifications of the aqueduct 
engineers. The yardage is based upon the theoretical section 
of the aqueduct, or 14.81 cu. yds. per lineal foot. This is 
exceeded to a small extent by excess cutting. The following 

are the data for February: 


Teams and Renewals 

men. Operation. andrep. Misc. Totals. 

Men, No. of days... 10 205 241 3 459 
Live stock, No. of 

CII ofa rane oaea aia 5 50% 56 2) Se amekancvons Conan ete eS 

Lineal feet ........ re ZyO2Oshi Teton |) ei ee ene 

@ubie: yards. o0s..0 eas SS, 86). eee ees See Uk eeeanee 

RaAbor icosts <)> i... $34.29 $ 727.89 $ 838.81 $17.85 $1,618.34 

Live stock costs. ... ... 50.40 10.80 sity ete 61.20 


Cost materials and 


Supplies soit ad... rts 1.75 120.32 wane 122.07 
Power cost ........ et 408.51 9.79 oor 418,30 
mreight cost......... wateee 5333) 24.06 ahah 24.41 

' Total costs .... $34.29 $1,188.40 $1,003.78 $17.85 $2,244.32 

Unit cost per - 
cubic yard....$0.0001 $0.0306 $0.0258 «+e. $0.0565 


\ 
The unit cost per cubic yard for the month figures 5.65 cents, 


but the unit cost given for the work of the dredge to date is 
6.7 cents. 


GRAPPLE DREDGE. 


’ , i “; y ee 
SOME COSTS OF DREDGEWORK ON THE LOS ANGELES 


Grapple or grab bucket dredges are also known as clamshell | 


or orange peel dredges, according to the type of bucket used 
in excavating. They are adapted to work in very deep water 
or in confined places, such as caissons. 

In Engineering News, February .2, 1899, an Osgood 10 cu. yd. 
clamshell dredge is described. The crew consisted of ten men, 
and five tons of coal were consumed in ten hours. The machine 
had a capacity of one bucket load per minute and averaged 
about 400 cu. yds. per day. 

The table on page 216 has been compiled from the report of 
Gen. Bixby, Chief of Engineers of U. S. A., for the fiscal year 
of the U. S. Government ending June 30, 1911, and contains 
Some important data. The column headed “Total Cost of 
Dredging” is understood to include cost of repairs, but not 
interest and depreciation. The oldest of these dredges seems 
to have been built in 1869, which would make its age at the 
time of the report 42 years. It is hardly safe, however, to 


eonsider this the standard age for computing depreciation. A 


operate. Therefore, fixing 30 years as the life, which is more 
_ than that of the average locomotive in the United States, and 
allowing interest at 6 per cent, the annual interest and depre- 
ciation on the total cost of the dredges would be $82,061, or 
about 2c per cu. yd. in addition to the average figure of 13.6¢ 
given in the table. 

A clam shell dredge, Delta (Fig. 81), was used by the Cali- 
fornia Development Co, from November, 1906, to the present time 
(1912) in places where it was necessary to build up levees to 
greater heights than could be reached by the dipper dredges. 
The following description is compiled from a paper by Mr. H. 
T. Corry, Trans. Am. Soc. C. H., November, 1912: 


The dredge had a hull 120 ft. long, 54 ft. wide, and 11 ft 


deep, and was equipped with a clamshell bucket mounted on 
a 150 ft. boom. The machinery comprised a 150 H. P. internally 
fired, circular, fire-tube boiler, and a 20x 24-in. engine on each 


side. Work on the hull was started May 1, the hull launched — 


August 15, and the machinery in place at the end of October. 
The total cost of the dredge was $80,000, including $34,000 for 
machinery f. o. b. San Francisco. The weight of the craft was 


850 tons. 


Operatives: 


captain at $125 to $150 per month and board. 
levermen at $85 per month and beard. 
firemen at $69 per month and board. 
deckhands at $50 per month and board. 

cook at $50 per month and board. 


Re Ero pte 


roustabout at $40 per month and board. 


Three shifts were worked, making a total of 22 hours actual 
work per day. The average time in operation was 28 days per 
month. In good ground, with side swings averaging 70 degrees 
on each side, the time per bucketful was 40 seconds. The 
quantity handled varied with the kind of material from 3 to 8 
cu. yds. extremes. On the Sacramento River, under good con- 
ditions, 150,000 cu. yds. per month were handled. 


Monthly expenses: 


Maintenance and operation........-.-- Ee ROOD $2,500.00 
Interest on investment at 6 per cent........-+--+ 400.00 
Taxes and iNSUFANCE 2... eee rere terre eer eseee 200.00 
Deterioration bo Nc (ye eR erat ys ERCRCRRC TE es ORONO 700.00 

$3,800.00 


Fe Miers) foregoing “monthly expense” is a minimum; ordinarily, 
~ in Mexico, the monthly expense was $5,000. The average cost in 
Mexico was 4 to 6 cents per cubic yard. \ 


SI 
i the age of 30 a dredge is either so antiquated as to make repairs 
very heavy, or so out of date as to make it uneconomical to | 


blacksmith at $90 per month and board. go: 
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Clam Shell Dredge ‘‘Delta’’ of California Development Co. 


Fig. 81. 


DREDGES 


fet 
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LADDER DREDGE. 


; ‘Bucket elevator dredges are known as bucket ladder dredges, 
chain bucket dredges or endless bucket dredges. 'They are used 
principally abroad, and in the United States mainly on canal 
work. They are very good where the cutting is light and also 
in finished work, for they leave a smooth bottom. 

In Trans. A. S. of M. E., 1886-7, Mr. A. M. Robinson says that 
1 H. P. on an elevator dredge will excavate 5 to 9 ecu. yds. 
whereas in a dipper dredge 1 H. P. will excavate about 3% 
cu. yds. in 32 ft. of water. 


In Engineering News, August 4, 1892, a Bucyrus bucket ele- 


vator dredge is described. The average daily output was 1,180 
yards in 10 hours in soft sponge material. The crew consisted 


of six men and the cost of excavation per cu. yd. was about 3c. 


In a paper read before the Institute of Mining and Metallurgy 
of Great Britain on April 19, 1906, Mr. E. Seaborn Marks and 
Mr. Gerald N. Marks gave descriptions of bucket dredges used 
for dredging gold in Australia. <A total of 50,000 to 70,000 
sup. ft. of timber are used in building a pontoon which will 


measure from 70 to 90 ft. or more in length, about 30 ft. in, 


width and 6 ft. 6 in. in depth. These dimensions vary with 
the weight of machinery and the general arrangement and 
design of the plant. Australian hard woods are excellent 
material, on account of their strength and durability, but their, 
weight is an objection should a shallow draft be required. In 
this case Oregon pine would be preferable for planking, with 
hard wood framing. If hard wood is not procurable, pitch pine 
should be used for framing, as Oregon does not hold spikes 
securely. All pontoons are coated with tar to preserve the 
timber, after the seams have been calked, and are plated with. 
%-in. steel plate for 6 ft. at either end as a protection from 
sunken logs. In countries where transportation is difficult and 
skilled labor scarce, pontoons are constructed of steel plates 
and girders. These are built in the works and afterwards taken 


to pieces and shipped in sections. The cost of building three _ 


plants and pontoons is given below, but these prices will 
necessarily vary with the cost of transporting, labor and such 
items: 

(1) A pontoon of hard wood with an inner skin of Oregon 
pine cost $5,760. The complete plant cost $32,500. This macnine 
is a screen dredge with a discharge into a sluice run. A similar 
plant with a tailings elevator (in which case the screen would 
be lowered to within a few feet of the deck and power thereby 
saved in pumping up the water for washing purposes) would 
cost approximately $5,000 more. ~ 

(2) The pontoon constructed of Oregon planking spiked to 
hardwood framing of cheap and effective design cost $4,140. 


Sy The complete plant cost $27,500. The frame has diagonal struts 


be 


forward, on the lower one of which the frame is pivoted and 


Seg be moved up and down to alter the dredging depth. 


... ee 
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(3) A pontoon, built on somewhat different lines with diagonal 


and cross braces, is constructed of Oregon planking with hard 


wood frames and is suitable for working light, shallow grounds. 
The gantry from which the ladder is swung is constructed of 
steel in the first two pontoons but in this case it is of Oregon 
pine. This dredge has a combination of sluice box, screen and ele- 
vator and can be lengthened so as to do the combined work of a 
screen and tailings elevator. The cost of the plant complete 
was $350,000. The buckets in general use were of 4% cu. ft. 
capacity of 5-16 to % in. steel. They varied, however, from 


3 to 12 cu. ft. capacity. The boiler generally used is of the 


return tube marine type with internal flue working up to 120 
lbs. per sq. in. It is usually 6 ft. 6 in. in diameter and 8 ft. 
long (12 ft. over all with combustion chamber and smoke bcx), 
fitted with 48 tubes and will give 75 I. H. P. The engine is 
from 16 to 25 H. P., making 125 revolutions per minute. The 
16H. P. one has compound cylinders 8x14% and 14x14% ins. 
A belt from the fly wheel connects with the first motion shaft, 
and the pulley works a 12 in. centrifugal pump. 


The following table is the result of two dredges used in 


dredging geld. ¢ 


No. 1 Dredge. No. 2 Dredge. 
Full working time for a year..52 wks. or 7,488 hrs. in each case. 


Actual time worked........... 6,161 hrs. 5,572 hrs. 
Percentage of lost time....... 17.70% 25.6% 
Gross capacity of dredge...... 130 cu. yds. 112.5 cu yds. 
4 per hr, per hr. 

Material actually treated...... 325,896.3 cu. 303,360 cu. yds. 
*Percentage of material treated yds. 

relatively to gross capacity 

LOL time worked suet acee eee 40.6% 48% 
Gold-recoveredien ca. heute ae 1,198) oz, 12 1393 O78 VT 

dwt. dwt. 22 er. 

POTEV ATU! cna: caratehe toh ralcnershamoretbers £4,815 19s 2a £5,103 18s 1d 
Total working expense......... £3,321 18s 8d £4,149 16s 7a 
ENIGGM TOT OL Gots \etalacthase or tote beak a enetenne £1,494 Os 6a £1,954 1s 6d 
Value per cu. yd. of material - 

MROATOG or. occ eeancule, olecto vas boassehete Ve(GpereOrs ody soe eT or ad 
Cost of treatment per cu. yd... 2.4d 2.44 


*Calculated in each case with 4% cu. ft. buckets, but in the 
ee 13 Buckets and in the second 11.25 buckets per minute were 
elivered. : 


The following table gives the expenditures during the week 
ending Aug. 17, 1905: 


No. 1 Dredge. No. 2 Dredge. 

fd 8 d. ar Toh d. 
SVWVAIRES od. clals exerci oMerse aes adebore Olen did 1.2 30 med Byer tel 12 
Repairs and renewals... 10 15 4.4 6 10 ines 
LOA) Wee SS ae ca SP Rn 17 7.4 BLLGt Ya) 
General expenses ...... Fea ats 2.5 1 5 10.5 
Traveling expenses ..... 0 3 3.8 0 2 3.5 
Rent on-1eases ia seen 0: 2580 89 38 19 9.7 
Freight and eartage..... ne 0 %s2 DL 1 2.0 
Insunanee sy ccc eiees sts brehanee Ona: web 0 15 2.3 
Dredge supplies ......... 0 16 1.8 OQ “14 4.2 
Office and management... 9 9 10.5 9210 8.7 

638 17 7.2 60 11 5.7 


Me a 


et ladder dredge and special conveyor were built at 
dams Basin on the New York Barge Canal during the summer 


parallel to each other and are braced together by a rigid frame- 
work. A gantry projects in front of and between the pontoons 
_ and supports the ladder, which extends to' the bottom of the 
canal. The buckets each have a capacity of 5 cu. ft. From a 
hopper -at the top of the ladder the material is discharged 

_ upon a belt which in turn discharges into a second hopper and 
- @ second belt at the rear of the dredge. A third belt is carried 
on a separate pontoon, along a steel cantilever frame which | 
carries the belt 40 or 50 ft. to the bank. Each belt is operated 
by a separate motor receiving power from the dredge. The | 
plant cost $70,000. 


The cost of the work for the first. three months was as 
follows: 


August, 1909; 18,638 cu. yds. excavated: 


eon and Oll's acts c cc's os «' aaMerss 
Fifteen tons coal for hoisting engine, at S208 Dis wre ate cas 42.75 
Miscellaneous supplies for hoisting engine.............. 5.25 
Miscellaneous supplies for hoisting engine and derrick.. 6.48 
Pet MTHS TLCS kes eatranl Paine Acrobatic vids, hoc clad AE sachet 54.00 
B@rewaiOl OLredges cc ersccsdonccw nee Gy Renda ec hesees Breterska . 2,296.68 
ROUT COSEM a cus laschshorsen lee aid clastalch Hotes av eisai Mecaone stolen $4,389.66 


- Cost per cu. yd., 23.6 cents. 

Interest and depreciation, ete., were not to be included, on 
account of commencing work in this month. 

Drains and scrapers supplemented the dredge, moving 6,244 
yds. for a total of $1,280.50,‘or 20.5 cts. per cu. yd. The cost _ 
of wooden forms and of spreading and compacting amounted to 
$1,193.25 for 10,015 cu. yds. of embankment, or 11.9 cts. per cu. yd. 


September, 1909; 32,000 cu. yds. excavated: \ 


METECTEST ep rand TEDAITS. cia cileces cco tucve ts cedhecewn cee $2,205.00 
L80rtons coal; at (2 tons.per shift) .o2.02 6.0.2. eek ene is 513.00 
PooOnerals. <casoline sate U2VCbs, «i, dete pie cxereais cleus see teWae ae he j 18.00 
WOuUmCsOeals.at 19 cts; 60-eals. at 85 Gts) 2 cc cucisnecw sss 36.20 
ROOMS! sSLCASCM at S CUScites cps Leder thet ed baa e cae gue 96.00 
BOG sanwaste tatyS- Cis senate falels weke alors ok. dee ee nlaks 16.00 
SSIES A aiievay 6. slave ain 6 ttoneteVe- oc sivbsaos Halen ncloasaocanalsiein atin core eee eke 245.00 
BEAD OT ess 5 so eles. s CIS TS FP RARE REC ge ea iret enim neas -» 2,827.00 

MO UAL nCOSUd ar asitetants siete ota svateeidtat a oktee nies Aare, ot enone $5,956.20 


Cost per cubic yard, 18.6 cents, 

A total of 90 eight-hour shifts were worked. The cost of the 
émbankment was as follows: 
‘Labor, spreading and compacting. ......c.cccecceecceas $3,151.50" 
CUI S LOLI, VUMDET soo sei 0 o.aeleha sevens xe urs ales Pt horn sy eelnlen LG 
Cost form lumber..... 
RGeneral .......66 Ae OA 
Labor on forms.... 
Hauling supplies ...... 
Bee Datars. celta is su a . 
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Only 11,000 cu. yas. were allowed for the above work on a 
embankment, as the forms gave way and the soft material had to a 
be scraped back. This brought the cost of embankment for " 


the month up to 51.1 ets. per yd. 


October, 1909; 25,500 cu. yds. excavated: 


inferest-and depreciation: 32.26 sis fe eis te ee » + - $2,351.66 
PSGatons: Coal At) $2:85hicis ae weld Go Sees Leese SO ee s  S3Oro 
WVADOR cca sc Sioi5 je wan ais ese eeteTerty eter ctiotons Cie ea eUaae cian eee 3,145.58 
PANG AIIAG S Stairs folic, oats re wha oe APES cae see a eee ee eee oer 5.00 
mOsm oncase: vand! wastes.ii, Sane aeee oe wee 153.09 
RSEAS OVI Goo efisie)'s cote Sd SES apa ic Yee dans aids Sead CRO ee 18.60 
HEV ONO CULTS ls <0. 5 1c buoka eas siovehenve mash eteiate aerate ae cic EIS 18.99 
Ota KCOSb whe sisal ene EIS IDE cintess Re ee ee $6,222.93 
Cost per cubic yard, 24.4 cents 
. A total of 93 eight-hour shifts were worked. The cost of 
embankment was as follows: 
Habor, spreading and’ compacting. .......... 256. $2,898.25 
SEO PINTS NL aisskse/ scien: < fete Cetcheh Shay MERON aiPeiSIeL OA REM AROS 8 Mess 567.50 
HIE CEL ON Dc 5 aL sia) of dra ute ater ee receRa eee. eS LR ee ne ea 108.50 
LST ATUN SORE Ir ricer tute eR ato ice nr chante Rrra G Bok ithe rg ees 95.00 
PROC aS Sasi race eissace ea tes cree ee eee $3,669.25 . 


This gives for 21,800 cu. yds. of embankment a cost of 16.9 
ets. per cu. yd. 


RECENT EXAMPLES OF CALIFORNIA GOLD DREDGES 
WITH COSTS OF DREDGING. 


A concise statement of practice in California in dredge con- 
struction for reclaiming gold from underwater gravels is taken 
from an elaborate paper by Mr. Charles Janin in the bulletin 
for March, 1912, of the American Institute of Mining Engineers. 
The paper also gives a table of costs which are of general 
interest in view of the increasing favor with which el 
dredges are being considered in America. ‘ 

The modern California type dredge, with close-connected buck- 

ets, spuds and belt conyeyor for stacking tailings, was a gradual 
5 development through years of experimenting. This dredge em- 
bodies the ideas of successful operators, and it is generally 
conceded that dredge construction and operating methods in 
California are far ahead of those in any other country ‘in the 
world. The dredges built in California cost from. $25,000 to 
$265,000 each; a standard 8.5 ecu. ft. boat:costing from $150,000 
to $175,000, according to conditions to be met in operation. With 
great improvements made in dredge construction, and corre- 
sponding reduction in operating costs, areas that were at first 
considered too low grade to be equipped with a dredge are being 
profitably worked. 

California dredges vary in size from 3.5 to 15 cu. ft. buckets. 

In Alaska some dredges are equipped with buckets as small 
as 1.25 cu. ft. to dig shallow ground, and are reported to be 


4 


evator 


rking profitably. While electricity is the ideal power for 
ating dredges, steam has been successfully used on a number 
installations, and experience has proved the merits of the 
go\ine and distillate engine for this work, There seems little 
doubt but that the successful development of the gas producer 
tor the generating of electric power will prove an important 
_ factor in considering future dredging of gravel areas in districts 
' where electric power or water power for the installation of 
hydro-electric plants is not at present available. is 
S One of the largest gold dredges operating in California was — < 
put in commission at Hammonton, in Yuba River basin, August — 
10, 1911. This dredge was built by the Yuba Construction Co. 
and is one of five practically similar dredges built by the same 
company this year. It required $20,000 ft. of lumber for the 
hull and housing the hull; its dimensions are 150* 58.5% 12.5 ft., 
with an overhang of 5 ft. on each side, making 68.5 ft. total 
width of housing. The digging ladder is of plate girder con- 
gptruction and designed to dig 65 ft. below water level, and is 
equipped with ninety 15 cu. ft. buckets arranged in a close ~ 
connected line. The entire weight of the digging ladder and_ 
bucket line is approximately 700,000 lbs. The washing screen 
4s of the revolving type, roller driven, and is 9 ft. in diameter 
by 50,5 ft. long and weighs 111,721 lbs. Two steel spuds are 
used, each weighing over 44 tons. The ladder hoist winch has 
a double drum and weighs 67,016 lbs. The swinging winch con- 
sists of eight drums and weighs 34,193 lbs.. The stacker hoist 
winch weighs 3,732 lbs. The gold saving tables are of the 
double bank type and have an approximate riffle area of 8,000 
seg. ft. The tailings sluices at the stern can be arranged to 
discharge the sand from the tables either close to the dredge 
or at some distance behind. The conveyor stacker belt is 42 
4n. wide and 275 ft. long, on a stacker ladder of the lattice 
girder type, 142 ft, long. Nine motors are in use on the dredge 
with a total rated capacity of 1,072 h. p. The total weight of 
hull and equipment is 4,640,862 lbs, 

Natoma No. 10 dredge, now under construction, is equipped 
with 15 cu. ft. buckets, and will have a steel hull, being the 
first dredge operating on a steel hull in California, The hull 
will be 150x 56%10.5 ft, and will have a total weight of 920,000 

tbs. This will be about one-half the weight of a wooden hull 
to carry the same machinery, and the draft of the boat will 
be considerably lighter. This boat will be in operation in April, 
1912. 
“ The machinery of some California dredges has been dismantled 
and moved to other fields and installed on new dredges. The 
estimated cost of dismantling the Scott River dredge, which was 
- equipped with 7.5 cu. ft. buckets, building a new hull, installing 
> machinery, including a 28-mile haul, with a freight cost of over 
1 cent per pound and building a 6-mile transmission line, was 
20,000, The Butte dredge was put in operation in November, 
2, and dismantled in July, 1910. It was equipped with 3.5. 
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cu. ft. buckets. The machinery is being placed on a new hull and 


includes a new bucket line of 4 cu. ft. buckets. The cost of the 
installation has been estimated at $30,000. 

The dipper dredge has been successfully operated on small 
areas at Oroville and elsewhere, but does not meet with approval 
among dredge operators in general, who’ contend that the effi- 
ciency of these boats, both as to yardage and gold saving 
capacity, is not up to that of the standard type. These boats 
have a low first cost (about $25,000, f. 0. b. factory) and are 
built with buckets of from 1.25 to 2.5 cu. yds. capacity. It is 
claimed by the dealers and some operators that under the fol- 
lowing conditions there is a field for this type of dredge: 


(1) Where the ground is somewhat shallow; (2) where the 
extent of the ground is not sufficient to warrant the installation 
of a costly dredge; (3) where the material is of a rough char- 
acter, boulders and stumps; (4) where the ground is mixed 
with more or less clay, as the dipper will relieve itself not- 
withstanding the adhesiveness of the material. 

What seems to be a record in dredge construction is the 
building of the dredge for the Julian Gold Mining & Dredging 
Co. on Osbourn creek, near Nome, Alaska. This dredge was 
constructed by the Union Construction Co. of San Francisco. 
The dredge was shipped from, San Francisco on June 1, arriving 
at Nome June 13. On June 17 the company commenced hauling 
material, and on July 22 the dredge was completed and opera- 
tions started. The dredge hull is 30x60x6.5 ft. It is equipped 
With 34 open connected 2.75 cu. ft. buckets, and is designed to 
dig 14 ft. below water level. Power is furnished by gasoline 
engines as follows: One 50 h. p. for digging ladder, winches 
and screen; one 30 h. .p. for pump; one 7 h. p. for lighting 
apparatus; a total of 87 h. p. Distillate costs at Nome 21 cents 
per gallon. Operating expenses at present range from $110 to 
$125 per day, and the capacity of the dredge is from 1,000 to 
1,300 cu. yds. per day, indicating an operating cost of from 10 
to 11 cents per cubic yard, exclusive of repairs. The cost of 
the dredge complete and in operation was $45,000. 

The operating cost of dredging is always a matter of interest, 
but working costs cannot be fairly used in comparison unless 
uniform methods of determinihg them are employed, and also 
unless operating conditions are somewhat similar: As in other 
branches of the mining industry, it may also be said that the 
apparent operating cost is in a great measure a matter of book- 
Keeping. It is interesting to note the following average oper- 
ating cost per cubic yard of the large companies working in 
California during 1910. The Yuba Construction Co., for the 
year ended February 28, 1911, handled 13,970,728 cu. yds. ata 
total cost of 5.67 cents per cubic yard. The Natomas Consoli- 
dated handled, for the year ended December 31, 1910, a total of 
15,989,525 cu. yds. at a total cost of 4.52 cents per cubic yard, 
and during the six months ended June 30, 1911, a total of 10,- 
793,891 cu. yds. at a total operating cost of 3.78 cents per cubic 


Nia One 


‘ict, and dtédze No. 8 is handling eround doneeiniied 
f clay. The Oroville Dredging, Ltd., for the year ended 
1910, handled 5,661,612 cu. yds. at a total cost of 5.05 
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HANDBOOK OF CONSTRUCTION PLANT 


HYDRAULIC DREDGE. 


The ordinary hydraulic dredge has a centrifugal pump to 
raise the earth and water, and a rotary cutter or a water jet 
to loosen the material. The discharge is carried through pipes 
supported on scows. Tough clay with very large boulders cannot 
be handled, and while sharp sand is excavated readily it cuts 
the pump and discharge pipe badly; but for soft material the 
hydraulic dredge is very satisfactory. 

In the Transactions of A. S. C. E, 1884, Mr. L. J. Le Conte 
gives the cost of dredging in Oakland Harbor, Cal. The 
average output was 30,000 cubic yards per month for eight 
months. The best output was 60,000 cubic yards in 23 days of 
10 hours each, with delivery pipe 1,100 ft. long. An output of 
45,000 cubic yards in 19 days of 10 hours each was accomplished 
when the lift was 20 ft. above the water, with a pipe 1,600 to 
2,000 ft. long. The dredge was equipped with a 6 ft. centrifugal 
pump, two 16x20 in. engines for the pump, two 12x12 in. 
engines for operating the cutter, etc., and two 100 h. p. boilers. 
On an average, 15 per cent of the material pumped was solid, 
but up to 40 per cent all solids could be carried. The daily 
cost was as follows: 


Goal roland? wastes... en tee ene eFeieineleeceusuerateen eevee MOOD 
Crews OF “SMIMEnG <Aissche.c oaeue ele euelomare cane Bhan Citic Same - 26.00 
OOK ANGE DOATG no, sctersiaci coe ee ee et es Per OR TORO NS + 7.00 
Interest, depreciation and insurance....... Gece cS De ase 
ENO DIALS! Calctel ashelesaraiecs wesc the oti oe ens sinteseierttevetrtere esse e anets 10.00 

ALG LAl vers. csue o46.0te, sp esuereinerseto eee ee syeeqeyere eenseielene ies stele LOGISO 
10 men on pipe line..... SRG OC IO ene SO oie 20.00 
1,290 cu. yd. at 10 CONES i eHene ehovelro 6 avs) aire (dsboxe sorters, skettcesnOnet a Rew $123.30 


Mr. J. A. Ockerson, in the Transactions of A. S. C., By, 1898, 
gives the following cost of operating three dredges: 


Name of dredge.... Alpha Beta Gamma 
CCE Gusnimologo.do-car $87,000 $217,000 $86,000 
Capacity, sand per 

WYOUID sharers ste-eterAis ae 600 cu. yds. 2,000 cu. yds. 800 cu. yds. 
NOME tree ctae) o'er ares ate nO sins 6 ft. 10 ins. 4 ft..3 ins. 
Main engines....... 300 H.P. 2,000 H.-P. ~* 500 H.-P. 
No. centrifugal 

POUTINOS |. tereie eter al 2 1 
Diam. centrifugal 

pumps runner.... Gare eet: 5 ft. 9 ins. 
Diam. discharge pipe 30 ins. 33 ins. 34 ins. 
Delivery head ..... 20) ft. QO PE Sieees 
Velocity of dis- 

charge, per sec.... LOeEt: 14 ft. 10 ft. 
Agitators or cutters.6—2%%-in. jets 6 cutters 9—2%-in. jets 
Coal used, 24 hours. 500 bu. 2,088 bu. 400 bu. 
Cost of running per 

(NA SOP SGR TORE cad aioe MOU $221.63 $100.51 


* Add $37 for steam tender and $12 for pile sinker per 12 hour. 


Mr. Emile Low describes a small dredge used by the United 
States Government at Warroad River, Minn. The dredge is 


of the “seagoing hopper type” with stern wheel, but is also a 
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Posted and equipped for usé with a supported discharge pipe 
_ for river channel and river harbor dredging. The dimensions 
are: Length of hull, 100 ft.; width midship at main deck, 27 


ft.; depth of hull midship, 8 ft. 6 in.; length over all, including 


stern wheel and revolving cutter on the bow, 158 ft.; height 
of hull and superstructure, 25 ft. 4 in.; draft light, 4 ft.,2 in.; 
draft loaded, 6 ft. 4 in. The machinery consists of the following: 

Two 12 in. centrifugal pumps. 

One 16 h. p. vertical engine operating the revolving cutter. 

One 20 h. p. horizontal engine operating the cutter hoist, chain 
drums and rope spools. 

Two 10x60 in. stern wheel engines. 

One 6x10 in. duplex force pump. 

Four hand power worm gears for manipulating the sand pit 
shutters. 

Two 75 h. p. Scotch marine boilers. 

The pumps are arranged to take material through trailing 
suction ends from both sides of the dredge and one pump is 
also connected with the suction end of the cutter for dredging 
in clay and other hard material. The dredge, complete with 
wood barge, pipe floats and small boats, cost $29,130. It com- 
menced operation on May 7, 1904, and between that day and 
June 30 accomplished the excavation of 1,380 lin. ft. of channel 
with an average width of 100 ft. and a mean depth of 8 ft. 
The total excavation was 8,625 cu. yds. at an average cost of 
21% cents per cu. yd. for all expenses, including labor, fuel, 
supplies, subsistence, etc. The cost of subsistence per ration 
was 44 cents. The material dredged was equal quantities of 
hardpan and mud, the latter full of tough, fibrous roots. Stormy 
weather delayed the work 5% days. The total excavation for 


the fiscal year July 1, 1904, to June 30, 1905, was 55,205 cu. yds. 


The average cost of excavation, including charges on account of 
the plant used, was 13.03 cents per cu. yd., and the cost of 
Subsistence per ration 39 cents. 


The following tables give some data concerning the best six 
hydraulic dredges in use on the Mississippi River. 


The dredges Delta, Epsilon and Zeta are non-propelling, re- 
quiring the service of a tender and pile sinker, and Iota, Kappa 
and Fiad are self-propelling. 


TABLE 96—ORIGINAL COST OF PLANT 


Dredge Tender Pile Sinker Total 

eee eo GL24,940 $47,862 $2,884 $175,686 
Raney ee LAURIN) 47,862 2,884 152,746 
aritci 109,000 47,862 2,884 159,746 
..- 100,480 Makers ee MSD 100,480 
2. 134,600 PEER As euaarec’ 134,600 
+» 184,600 Suave eran Brea sieie 134,600 


_* Self-propelling. Average cost for non-propelling, $162,726; 
average cost for peli-propelline, $1238, Bet, average cost of one 


| Plant, $142,976+. 


DREDGES ee at: 
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TABLE 96—REPAIRS, RENEWALS, ALTERATIONS AND 
j BETTERMENTS TO PLANT. 


; Date of Repairs and Alterations and 

Name Delivery Renewals Betterments Totals 

eltar- Ans) (189 7)..<sctce's $28,761.58 $20,634.20 $49,395.78 
Bestion, Mee USO 8. a.0 sere 21,381.17 1,094.35 22,475.52 
Zeta, Mar’, 1898) cn... 6 ae 20,318.06 1,128.17 21,446.23 
Lota,y Aug.,.-1900.. 2.000 13,155.28 8,174.19 21,329.47 
Kappa, July, 1901....... 7,533.16 4,664.95 12,198.11 
PAG Sul yie USOT 2 he on 6,605.63 4,737.61 11,343.24 
peenders. OCt 1890s eee <= sent ke il ee eee *10,718.93 
PUleEsinkers LD) eCsel S98 cis anes cee ee 883.15 


* Average of 4. 
repairs and renewa 
ations and better 
betterments (omi 


Repairs and renewals, average of 6, $16,292.48; 
Is (omit Delta), average of 5, $13,798.66; alter- 
ments, average of 6, $6,738.91; alterations and 
t Delta), average of 5, $3,959.85. 


The average repairs, etc., per dredge for the last 3 years were 


$1,868.61. 


a 


96B—COST OF FIELD OPERATIONS, 


Number Total Cost Total Total 
of Seasons Field Hours in Working 
Name Operated Operations Commission Hours 
wDeltare ts Seine os 7 $135,651.40 16,648 7,605 
Hp SilOME coe Naar se 7 120,444.42 14,891 5,159 
VIER a ee ae uy 100,114.57 13,243 4,037 
TOEQ mete ticasecsd cts 5 80,942.51 12,137 3,127 
EAD DAN Ss eke yee 4 58,780.57 9,411 2,882 
INE Ks Eee cin 4 62,218.32 9,561 3,200 
Cost of Average Cost 
Average Cost Material Used per Month 
per Month in in Field Excluding 
Name Commission Repairs Field Repairs 
BIOL Asainn ww doyactuene $5,866.71 $4,595.91 $5,667.95 
SiON. oe 5,823.65 4,310.65 5,615.23 
AO UAT. ate ta cae oe 5,443.06 3,872.81 5,232.51 
MOA Pel crtesceden ong 4,801.73 3,290.19 4,606.55 
RSEUD IVa Wat stoicyunetn 4,497.08 1,881.42 4,353.14 
TAG 3, SNORE & 4,685.41 997.79 4,610.27 


Including field repairs, average monthl 


non-propelling dredge with tender ana 


y cost for operating a 
pile sinker, $5,711.14; same 


for a self-propelling dredge, $4,661.41; excluding cost of material 
for field repairs, the monthly cost of operating a non-propelling 
plant, $5,505.23; same for a self-propelling plant, $4,523.32. 

The rated capacity of these dredges, based on an assumed 
velocity of 13 ft. per second in the discharge pipe and a carrying 
capacity of 10 per cent of sand, is 1,200 cubie yards per hour 
for the Delta and 1,000 cubic yards for each of the other dredges 


delivering through 1,000 ft. of pipe. In tests made in 1907, the 
following results were obtained: 


‘ 
¥ 


4 


: ates, — " 
96C—CAPACITY TEST OF THREE DREDGES 


Average Velocity Per cent Average Sand | 
Name per Second of Sand per Hour 
LO re 15.10 ft. 14.69 1,850 cu. yd. 
BOSON... 2.7...» 16.78 ft. 20.68 2,553 cu. yd. 
ORES piehipis? 3 18a lia) ab et ace _ 16.48 ft. 11.14 1,364 cu. yd. 


Field tests under actual conditions were made in 1898. 


oe 
cs 


. > Duration Average 
7 of Test, Ci as. 
Dredge Hours Per Hour Remarks 
Delta ..... 27.38 1,295 Sand, max.. -rate 2,550 cu. yd. p. hr. 
" Epsilon .... 24.93 1,305 Sand. 
MeeAeth § 55... 62.92 652 Blue clay and sand. | 
Tests made with only water pumped in 1902 would give the 
deductions: 
96D—CAPACITY TESTS: 
Average ,—Cuhic Yds. per Hour~ Length 
_ Dredge Velocity 15% Sand 10% Sand of Pipe 
SUVA ON sy o1'00/avass’s.0 bohe 62 40.65 2,160 1,440 500 ft. 
WSR 5 e iap o. dsee ow ove 21.20 2,404 1,600 500 ft. | 
ROMA SS tote prise diaes 18.3 2,114 1,400 500 ft. 
LEG OC Be eee iahales ake Oe 2,342 1,560 240 ft. 
ROME haraie ays oc sud inl sielele 44 16.75 1,944 1,296 480 ft. 
Rete teieisie ee chrono ie 21.30 2,342 1,560 500 ft. 


* With shrouded runner. 


The actual averages of all the dredges in all materials from 
clay to sand were: 1901, 567.0 yards; 1902, 481.6 yards; 1903,. 
422.9 yards; 1904, 537.1 yards; average, 500.0 yards. This average 
of 500 yards per hour can be depended on, under normal condi- 
tions, for 20 hours per day and 25 days per month. Allowing 
10 per cent for idle time, this gives 252,000 yards per month. 


The season of 1904 lasted four months, on which basis 908,000 _ 


cubic yards per season could be accomplished. 

The contraet price of the Harrod, under construction in 1907, 
complete with pipe line and all auxiliaries, was $238,998.17. Its 
rated capacity based on an estimated velocity of 22 ft. per 
second in the discharge pipe and a carrying capacity of 10 per 

- cent of sand is 2,100 cubic yards per hour. The cost of oper- 
ating the Harrod is assumed to be $5,500 per month while in 
commission. v 

The following notes on the hydraulic suction dredge are from 
U. S. Dept. of Agr., Bul. 230: 

For the construction of the larger levees the use of the 

hydraulic suction dredge is entirely feasible in connection with 

the use of other excavating machines. By the construction of 
the muck ditch a retaining bank will be built to as great height 
as the earth can be made to stand. A Similar retaining bank 
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will be constructed at the other toe of the levee by depositing — 7 
earth excavated from the nearest margin of the ditch. The 


space between the two retaining walls can then be filled by a 
hydraulic suction dredge, the discharge pipe being supported 
by a cantilever. This machine (Fig. 82), in its present state 
of development probably represents the most economical method 
now in use for excavating very large channels, unless the ladder 
dredge be excepted. 

The following table indicates the cost of operating a hydraulic 
suction dredge on the New York Barge Canal in 1908. The 
dredge in question is of modern construction, has a 20-inch 
discharge pipe, and cost $115,000. A large part of the excava- 


Fig. 82. Hydraulic Suction Dredge, Showing Discharge Pipe 
Supported by Cantilever. 


tion was in stiff clay, though a part was in sand. The clay 
was of such firm texture that after remaining on the ground 
over winter the pieces had the same shape as when they were 
discharged from the end of ‘the pipe line, still showing the 
marks of the cutter. While removing the old rock wall of the 
canal, the dredge was stopped sometimes twenty times a day, 
it is said, for removing boulders from the pump. Once during 
the season the dredge was sunk to the bottom of the canal. 
Otherwise the work was favorable, and the excavation made 
was representative of the capacity of the machine in ordinary 
clay soil. The charge against plant is intended to cover interest 
and depreciation at 15 per cent per annum. Under “Material” 
are included coal waste, tug hire, and similar items. 


OPERATION ‘OF HYDRAULIC SUCTION DREDGE ~ 


ON THE NEW YORK BARGH CANAL FOR THE 
E SHASON on 1908. 


i il. s : y. 
MEMION ea oe ee ae we $3,670.95 $5,169.29 $5,615.75 $ 5,835.14 
Plant Bape sos ates jase wha atacand 408.30 1,367.60 L677:85 <9 1,735.56 
PAIR eG Ns or ond adele obsiecd) ot 1,900.62 2,558.88 2,263.16 2,446.45 

Total for month....$5,979.87 $9,095.77 $9,556.76 $10,017.09 
Yards excavated........ 120,673 , 204,838 203,474 207,520 
Item. Aug. Sept. Oct. 4 
PAANSOE Conc cranesbic weld ole ake Ed epaoet soaite $5,985.87 $4,993.11 $4,834.14 
MEUM REN az chease tina ay aye Seba Soa he 1,631.85 1,692.85 sal aalisy 
AV EAE CIMA co. 0, apadeisin cysttecatil a tedcoie sees 2,320.92 2,430.05 2,573.50 
A Ota LOr mont. so 2.65 eeeieis is 6 $9,937.94 $9,116.01 $9,198.79 
Wards excavated: << w.ccesa os eed aero . 174,395 231,473 214,438 


Unit cost for the season, 4.63 cents per yard. 


An examination was made of -several suction dredges on the 
New York Barge Canal and of the material excavated by them. 
In only one instance was the material at: all comparable with 
that to be excavated in building the floodway levees, and in 
that instance the material was being removed at a cost of 
about 2% or 8 cents per cubic: yard, including all cost of 
maintenance, depreciation, repair and interest. The work planned 
for this type of machine on the St. Francis. project is the 
excavation of large ditches outside the floodways, using the 
earth for constructing levees, and in dredging ‘the channels of 
Tyronza and [Little rivers. In’the former case the work is 
estimated at 10 cents per cubic yard plus the cost of clearing 
and grubbing the ditch section-at $150 per acre. In the second 
instance the work is estimated at 9 cents per yard, including 
the cost of clearing banks to enable the material to be deposited. 
This dredge can be used to advantage also for constructing two 
or three of the largest lateral ditches, which.empty into ditches 
along the floodway. 


In Bngineering-Contracting, Vol. XXXV, No. 8, the following ~ 


description is given of a hydraulic dredge, its tenders and 
capacities, ete.: 

This dredge was used to fill in part of the Lincoln Park 
extension, Chicago, and was purchased in 1907. It is of the 
open end type, with a steel hull 148 ft. long by 38 feet wide 
and 10% ft. deep. The main pump has 30 in. suction and 
‘discharge, and the main engines are of the triple expansion 
marine type of 1,200 i. h. p. The two double-ended marine boilers, 
10 ft. 6 in. by 18 ft. long, with eight corrugated furnaces, were 
fitted at the beginning of last season with underfeed stokers. 
The installation of engine room auxiliaries includes condenser, 
independent air pump, independent circulating pump, fire and 
bilge pumps and an electric light outfit. The rotary cutter is 
a adapted to hard clay material and its edges are of hard steel 


Y 


ye 


and are movable. Two season’s work have worn the cutti ep 
edges badly and manganese steel will probably be substituted. 


The dredge is anchored by heavy spuds operated by power. — 


It can make a radial cut 175 ft. wide with a maximum depth 
of 35 ft. The dredge is provided with a complete repair shop 
and living quarters for the crew. x 

The pipe line adopted has a central conduit 30 in. in diameter, 
carried by two cylindrical air chambers 33 in. in diameter. The 
sections are 95 ft. long and are joined with the usual rubber 
sleeve. The material excavated was very stiff gumbo. 


2 


Fig. 83. View of Pontoon Discharge Pipe Used in Connection 
with the 30-in. Hydraulic Dredge. 


TABLE 97. 
I. TIME REPORT OF DREDGE “FRANCIS T. SIMMONS” 
FOR 1910 
Available 
Working Pumping : 
Time. Time. Weather. Misc. Total. 
1910. Hrs. Pet. Pet. Pet. Pct. 
END DIL Pints cleiere eyeraretetes 1024 47.0 36.5 16.5 53.0 
MAY. oa: s/cisies-s-aeiie 4600 57.7 19.0 PRS} 42.3 
DIUM Ciiecunieicia evi ae Ole 80.0 1.0 19.0 20.0 
IMU Pers ateis @ crete ba O00 6814 14.0 17.6 31.6 
AU SUST Hoe Oe cls owen 648 52.0 29.0 19.0 48.0 
September ....... 690 63.5 9.5 27.0 36.5 
WOCLODER Vs wee se Old 54.0 18.0 28.0 46.0 
4,320 60.2 18.2 21.6 39.8 
\ II. ANALYSIS OF WORKING TIME 
September, 1910. Hrs. Mins. Pet. 
Total: available time.................6.. 600 oe Bihar 
Dredsel worked) (jek ge yea ee Meme meta gt 20 63% 
CLAYS sick. iss. Weatsya Bia eiee is Bink See Ree on IS 40 36% 


aia eee 
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25 

Hrs Mins, Pct. 

ie leletore]navrsislels: sierbretaieisicisies vie 6 iis escste ODT 5 9.5 

AEs Gees Cantar aE ie 31 40 5.28 

uve pipe, pumping and pee Saeiakelarslercen 11 20 1.89 

at aie: Stee wo Sees eeu 55 5.32 

Swinging cables ............ 15 10 2.52 
NIAINON SING 2 2-. cicvte 5: « sipheeors 24 as 4.0 

Spud engine 2... ccc cone : es 25 0.08 
Cutter Engine ei. cc occece ns ce eiph tinet ae afe stexe 
Omtter Shalt o..ccccsis ok eee. te a Se 
Moving dredge to new cut 5 5 0.8 

: Towing and preparation. . : 34 5 i526 
RIS COMIANCOUS@ oa s cla here sles ane SRS fel ek 1 10 0.1 
MICONES 0/5 sc shelersanrie i 6 45 1.1 

e 218 40 36.40 


Cc 
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Fig. 84. View of 30-in. Hydraulic Dredge “Francis T. Sim- 
mons” in Operation in Lake Michigan. 


Ill. COST OF OPERATION AND REPAIRS OF DREDGE, 1910; 
TOTAL TIME IN COMMISSION, 4,320 HOURS 


Per 

Operation. Totals. Per.hr. cu, yd: 
DEAD OP ai a, = iol c/a voreverstobsvers|s suakousrsiers aie, tioie.cc $13,855.45 $ 3.2073 $0.0243 
ICL aiat sch anaiavassiateleiecaieie et steiscn ates acta OOO DS 3.9353 .0300 
Supplies, tools, sleeves, oil, CL Gtevareis 7 4,323.52 1.0008 0076 
Commissary labor and supplies Ae Bethe, 6,010.90 1.3914 0104 
Field repairs, labor and material..... 6,040.82 1.3983 0106 
RU ZISELVICC Mo <aic/s sletele ao eine acess he «+. 13,587.83 3.1453 .0238 
Derrick service ....... LENO, Cub St OST RONG 327.20 0757 -0005 
PMEOUGTE DOR Gm sretsrcsetoiatana se areewens ree olsen core 3 584.00 -1352 .0010 
PIS UPANCE i cic aie lee ao idle te sate telsidie as eo, 000200 -8102 .0060 

Winter repairs an fitting up: 
Labor ae aaphelees Dam. 5,267.68 1.2194 .0093 
EACCTIAT eis 2 eieletaisrersveleus co Nedcae alexa art 2, LOL 26 -501 0037 
Fuel commissary and tools ROT op atte ene 1,025.41 2374 .0018 
PIE ESCLV ICC carels aie) eceie rein SelvsA = caste te) ei6 core 753.08 -1743 -0013 

Totals: 
OWORAELOM wi aleitiniac ccne eickcix. + weve dope cis Cro OD, 250. OF 15.0996 .1142 
PERG DADE SE el circ ite lareeiie fave Binrecelfeiteic) s\lsieisle soe 9,210.42 2.1320 0161 


‘Operation and repairs...........$74,440.49 $17.2316 $0.1303 
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ew of the dredge i 
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CWICRROPELATOI: gsc Sandiomne sa RP 


1 4 . $150.00 acriiie’ 
1 Assistant operator 1.1.1... Sauces Sea O bee & 
1 Chief engineer ...... Sarat ees » 150.00 
1 Assistant chief engineer ae IO Bnet ce ot OTO0 
BJOMBSES oi cet ts dee Ls ole a ees ide Teas ta teats te te » 66.00 } 
SOROL ORIEN G kPa ares Ghnic ake As RE eee sae? 66.00 
4 Coal passers 55.00 
2 Spudmen 66.00 
L Janitor... 55.00 
8 Deckhands eeu farars 55.00 
Commissary : < ae 
MESS LOW ATO sentence, nie cca chs, at nea » 86.00 j . 
LS CCOIMG Ss COMMING or ides 3 9 5 dia OE Fea5l fone eece xe 40.00 ores 
Le PORTERS. 2a) opaysteretorns ohevoretsinisiduep.aib.osa-ns say 2 4010006 or 
The following data.are for the year 1911: y Shes 
wee 
— 
Vv. TIME REPORT OF DREDGE, 1911 ee 
¥ 
Available working time, hours........... 4,620 ; 
EMI DINS AeleteatIOULG 7. oye els aici sin acon Shee 3,288 so. 
Pumping time, pergentese ‘of total time.. ain 2 
Delays: Touts 
WCAEN Er AIG .2 Ogee OR tates es iitinats eee ens 288 
Miscellaneous, 22.6%, or. Wouietiseusen Gira AOL a i 
Wotal delays; 28.8%, OF. ops sos ome 4, S84 


The best month’s work was in November, when the working 
time efficiency was 79.5 per cent. The dredge was started for 
the year on April 15, during which month the working time was 
65 per cent of the total. The dredge went out of commission 
November 30. The working season, then, was 7% months, or 


62.5, per cent of the year. In calculating interest charges On caag 
this equipment, the monthly interest must be taken Be 1/12, Xx . en 
100 : 0 
—— xX annual interest. ig 
62.5 
VI. COST OF DREDGE OPERATION AND REPAIRS 
otalb yardage, An ote wecete dette gauss ee aj inetenetecseeters cs o0e a0 ol OO seo 
Z Operation. e 
Cost ; 
: Sub-totals. per cu. yd. 4 
NBA OT ver ciacetes archers PSR oe euttat ei otatale tie iatvue' ape) al sits $18,573.85 ‘gee 
SEA GIMINISEr Aton, tier eae Heh ok ees ete als 1,112.56 “a 
BV iDUOL IDSs) Gags ya teneyors atel eyeber sroReh dg eiebah st o dein ekg > ae 178.66 ue 
Poti t eo hintar saree Pi tee Pine . $19,865.07 $0,027, 
PEEL OMG sersie Ter ece sutton oa iacore oralaaeasie ciscmiinekshorsy one)ia.s $17,726.58 0.024 
Supplies, “tools, sleeves, oil, etc........ ates 6,786.66 0.009 
Commicesary, labor ...... eR ON ae CC DCEO EERO - 1,500.00 ; ae 
Supplies ....... PE Se ea Shaye pik inete AG wee 46, 067080 
a EVOE CUCM a ay oted sx WN Gd ele Sdacai aie «tide Pekals Mids 2S) 71, 56T 37 0.010 


Wed CS ek — ~~ A ae ae eG eee 
She Tees Sy) Se oh eae cele a 
re Gate H f 


Re isess es a, nt su oy 
HANDBOOK OF CONSTRUCTION PLANT ; 


Vi—Continued 


LOD AITS ADOT. Joreer cleric atolere cleteeemer alere Mae Gy DSONe 
Material EA Maveile. Aver teers TSS A i AIRE Fenn tbe ts 
VOT LCM gaits! es ieee ose. oe scelete.g wisue petictelele tbete ots 951. 
PT ODL yates we; coe! ais sUe as erent eta eons eseetatate $ 2,877.44 $0.004 
mowin Sas Richard Bes wis is 6 srelaievese sate seretehe $ 2,377.16 
ER SCONCE 055 say ca eho as ve cece eA woe te we 5,512.06 
PEA USO LY, | Oe ye cov) ene te vests: slp adatedese i a leneteuc ete eee 11,455.41 
Total REM ci chcvesavarsinaheountereaetevemic ban teketRebenctotls $19,344.63 $0.026 
Miscellaneous: : ae 
PAN CUTTI SS 9) 5k We. o>'c yd 0 fe.» re cauvoltanalatiaveonen smeuel spe celelspetatenela : 
PRSULANCE: © niece «a's ecovelnie awlacaqesereleieseds oj ecelere ich = Ap nOe 
Motor boat 20... cee ces ccc vcawweccres ona 
Paice: shacatefetenedare fone tere abagent betes arene yey $0.007 
if CS Sa ans $ 5,046.03 $0.007 
Total operation $79,213.78 $0.107 
IIOES se: hie aiies oe we 9:'n0 vo. once Slaps laveyasoteneneiale, eavtarshe tans $ 7,057.58 $0.010 
merial Rae - 5,746.50 0.008 
NDU.CL Gr, cos acace 6 bid w Na lehodete whe al cactenetemtene Teles ; 468.75 0.0006 
Supplies ohe.ce ealeNoherslshotees reteset eas vekere ete 171.25 0.0002 
Commissary . 826.24 0.0011 
Dunham tug .. 76.00 
emichard 6B.” \. 485.59 
RMN V SCONE 5 5)c: 6.0 creo ceraternls come nae ieee 174.07 
RETOOL ORT I Ces srette th ate ere eee ek ene one ate eee 201.63 
DOL AT. rey oie) shehasaiosene teers G scianoitat ox mae ereite oe a 9STs29 $0.0012 
Miscellaneous teams and pile driver....... 147.55 
RE LOK oi hs ears cede ha ee a a $ 357.46 
TOCA <0 carla ts Ones sie Se EEE ee $ 505.01 $0.0007 
Grand total, repairs ........... atateharers $15,712.62 $0.022 
Total operation and repairs.......... 94,926.40 0.129 | 


During the season no repairs involving any extended loss of 
time were necessary. There was no loss of time .due to the 
main pump and only 2% hours on account of repairs to the 
main engines. <A short connecting section of cast iron in the 
discharge was worn through and replaced with cast steel. The 
east steel pump casing and elbows show very little wear. 

The pontoon pipe was lined with an auxiliary wearing lining 
covering the bottom third of the pipe. This %-inch sheet was 
worn and was replaced for the 1912 season’s work. The rubber 
sleeves joining the sections of the discharge pipe gave fairly 
good service. The average life of a sleeve was 41 days; but 
eliminating those sleeves which were damaged due to the condi- 
tion of the pontoons, the average life of a sleeve was 54 days. 
The cutter blades required to be renewed each year. 


Cost of Dredge. The following table gives the list of items 


- 


dense in 1910: 


Engineering, plans, inspection, etc............----- «--$ 9,816.45 
Contract (1907) with 2,000 ft. pontoons... .. 151,402.19 
Terminal pontoon scow (1907)......... 1,227.88 
8 Jones underfeed stokers (1908)...... 6,700.00 . 
 Fomoons (1908) 3, ai.-scserecce Spee -- 10,485.00 
PAP DULAC OUR 29 \aip. sicieccle + ermibhs aoe Pete © © w cle 'onb nbs ial idielsiela ne 874.04 
———— > faa 
LUST RAR APA ACA ES, AP ae a PTE -$180,505.56 ~~ 
F 


COST OF TENDERS. 


(For the cost of the tugs operating in connection with this 
dredge see Tugs, p. 644.) Ke 

A motor boat costing $1,150 was used for transportation of 
the men, ete. One hundred and forty-six days of its time, at a 
cost of $4.00 per day, were charged to the dredge. 

A hydraulic dredge was employed in the harbor improvements e 
at Wilmington, Cal. The following statement shows the cost — 
of dredging from April 1 to June 30, 1905: 


PrOULING  GOAICE WOOL LADON , a 9'5:5:> dadlecos'o 0 vise siniale 40 Hiss hin o2 $ 673-335 ae 
Care Of Diane and proverty, 1ADOLDE és .o.5-0.0din eipis orale oi o¥d ¢ 180.00. : 
Surveys, labor and supplies. .vcscesc cvvncscensesanace 155.63 ; 
Towing and dispatch wuork, labor, fuel and supplies. 316.00 p 
Alterations and repairs to dredging plant, labor and : 

SISAL rier sido oie oP al Pe ae Rie wie Die ianr oP ofel OF Sie) Piel oe 2,432.52 , 


Operating dredge, including superintendence and labor 
charges, fuel, fresh water, lubricants, and all other 


BUSTA aa inns ainipiolelo eae Peet oie io fid wb ecb areas oe aie oy 10,084.54 ae 
Deterioration of plant and property, estimated......... 2,263.94 "4 
$16,105.96 


Cost per cubic yard, $0.0708. 


In addition to the hydraulic dredge, the following auxiliary 
floating plant is employed: A gasoline launch, length over all 
30 ft. 1% in., 7 ft. beam, depth 3 ft. 7 in., propelled by a 16 h. p. 
“Standard” engine. Also nine pontoons, each 35 ft. x 10 ft. x 3 
ft.; 15 pontoons, each 21 ft. 3 in. x 10 ft. x 3 ft.; one water boat, | 
34 ft. 9 ins. x 10 ft. x 4 ft. 6 ins.; one oil boat, 34 ft. 9 ins. x 10 
ft. x 4 ft. 6 ins.; one derrick boat, 29 ft. 6 ins. x 10 ft. 7 ins. x 
8 ft. 10 ins. The original cost of the dredging plant was as 


follows: 

20 inch suction dredge....... i Peers re ee Bp eye ne Be $ 99,453 
TABS OMS TAUTICN toasts cele ria oe chit e poles eds asiele aah. 60 2.0.8 9; 808 1,733 
Discharge pipe line for dredge..... secre rcvsevssvevvees 3,023 
Rubber sleeves ....... Maes retalataral et fpietele a! A cera ie < Mabsiecdl oonaianstere 1,275 
Pontoons and Darges....eeeecesscevers AAS ISPR LSTA eRe Pi RtoGd Prone dee 6,501 
tO TES SRA Per 1S SIPEG LCIORONCA EL OAR COCO EO RCAC a Be 154 


$112,139 


On the Chicago canal two dredges were used, which are 
described in Engineering News, September 6, 1894. Each dredge 
was equipped with a 6-inch centrifugal pump and a 250 h. p. 
engine. The discharge pipe was 18 in. in diameter, made in 33 ft. 
lengths, coupled with rubber hose held by iron clamps. Each 
dredge averaged 1,732 yards in 10 hours. 


charge of the Massena (N. Y.) canal, gives the cost of operatins 


In Engineering News, October 30, 1902, ie John! Bei 


two dredges. Dredge No. 1 cost $40,000. It had a 12- inch 


pump driven by a Lidgerwood compound condensing engine’ of 
125) hip. .It lifted the material 30 feet above the water and 


discharged it through a 2,000-foot pipe. The depth of cut was” 
22 feet below the water surface. The output averaged 1,125 


yards in 22 hours, at a cost of $95.80, or 8% cents per yard. 


Fig. 85. 20-inch Hydraulic Dredge Designed and Equipped to 
~ Work on New York State Barge Canal. This Dredge Has 
Delivered 456,000 Cubic Yards in One Month and Cost 
$76,000, Not Including Pipe Line or Pontoons. 


Dredge No. 2 cost $60,000. Its discharge pipe was 18 inches in, 


diameter. The output averaged 1,554 cubic yards at a cost of 
$145, or 9.4 cents per yard. 

Otto Fruhling, a German contractor, dredge operator and 
designer, has developed a new system of suction dredging. In 
this system an inverted dipper dredge buckei, at the end of. the 
suction pipe, scrapes up and collects the dredged material before 
the suction forces come into play. This dredge is described 
by Mr. John Reid in an article in Engineering News, from which 
the tables on following pages are taken. 


wrought iron discharge pipe, a rotary cutter, and a centrifugal = 


a hr, = eed eel a ; pratt \ ees ‘ : 

: Rpeeere Se ' : Lad 0c scr ress (Seqnurur 
000‘0Ss$""S “O 94} UT ysoD 1 Ur) pelly szeddoy 

gg “ssuqdep Sulspoiqg ‘SpA "no 002) “spA "nd 0F0'% o Fee eS VS pBoy Bod 
OL Si ask ae COQOUS) \ S}usju00 r9sddoy 
peapeo, paadg “SpA "nd ggy | ‘SpA no 008'Z “'€qrloedeo sseddoyH 
$6 7S SS oO RarUL “UET “WF ST "sur § “VF 81 “"**(pepeol) eid 
ded pest] ‘sp& “no “SUI 6 ‘IF PL “SUT 0 “JF §S Selo aes POO 
89g veer. Inoy “SUI 9 ‘IE FE “SUI 0 “13 SF Sahai Oe yqpeeig 
ied pel ‘spA ‘nO “SUI 0 “JF LST “SUT 0 “WW 883 one es LUA BOOT 

“OT}URTY ; “Sully ody “OHURV 


‘SaNadqud NOILOAS NOWWOO GNV DNITHONUYA AO NOSINVdNOO 


“Dy « UBY 
 =yBYUR,, PUB ,ONUBTIY,, IOF esoyy 0} AVTTWIS eq pINOM ,,vAgeTNO,, PUB ,,WOOUY,, WoIy s}iInsey ‘steuueyo 
aes pue y4oX MON UT puNoy se ‘pnul YIM paxTUI pUBS 9UY SBM SeseVo [TV UL [eIWeePY—<sI0ON 


bal ‘WIOM S,IBOA DUO SulInp aeddoy [[Y 0} UdYe] OUT] BSBIDAW x 
—-000'06FS 000‘S98$ 000‘SLE$ 000‘0s8$ 000‘SLE$ ste stseess = (JasseA YOR) S9}ZBIS peyUy ur 4soH 
“ OL OL OL Or «ates eee 6 64 — S108 @ BLES 8 6 ee (sqouy) pypevol peeds 
—008'T 008'T 008'T 000‘ sss e tees s(stetjedord uo) taMmodesioy pe Borpuy 
a SS 002 OZZ% 1g “sess =" (So)|NULIUT) PBOT VSVIOAV VSpoip 02 SULT 
Sis 002'Z GELS 006‘T *“***(CspA nd) PROT BSvIaAe UP S]U9}U00 19ddoFy 
009 099 009 O86'T See ee adh oak St) Sr ee BAO: aod poeduind “spa no 
Ot TL Ot $$ Wis ere O0Sie) 66 676 eee a 6.8 meopaenegaces iod peduind “SpA no 
O8T Ost OST O06 OF OST. ele ee ee egnUlUL Jed ston yoney 
I «06 OZ ut 8 OZ 106 OZ ues OZ ‘tes csssduind uorjons Jo 19jewWeIp pue requinN 
008's 002'% 008s 000'% Se 60 eFele 0yb Ss EISEN CS) OV sy no) Ajytoedvo ilsaddoH 
«0/8T wSi8T aQS8T w09T on SO SER ana i Ne Te Tk SCPE eee PoIpeoL yeIiqd 
u0SS n9iSG 208s u0i0S ibe ee 8, ee eke eree Rca eps = pies Ss yqydeq 
9.LP “0.28 “OLE “ORF Peet re Soe Stee tee cesses ses tapgedg 
w0sFLS ~0,00E8 uOePhS uw0/S9S eee eee eee eee 8 Rs 02 016"8)4h0. 0 0. 8-0 BTS BW Bie 6 8 ee 6 Ujsue'T 
BIGIIND “AIBMBISQ ‘UR}}eYyUBLL ‘TIA (ON 
ue uoouy pus onuByy SUILYNALT 


, ‘Sapamwud YAddOH OITNVUCAH 
OIMANV HLIM TIA ANGHUd OVINVUCAH DNITHOAYA AO NOSIUVdNWOO—86 aTava 


1 


oO 
NX 


TABLE 99—CATALOGUE DATA ON ROCK DRILLS. 
(As given in the various catalogues of the makers.) 


RECIPROCATING TYPE. 3 
Ref. 
No. Manufacturer. 
Meena .Of Arill ss... 1. ¥en ; 
eT LOGO Dae scidss © a eiu ete staves 
4, Diameter of cylinder oh, 
DeeueneZth Of Stroke: <... ccche sot ects 
6. Displacement of piston hammer : 
7. Approximate strokes per minute under 75 lbs. pressure 
UG TUTTE a Sravatn:s ale) ey a te othecni's teideticy ePomr bere kn ehenanene teks -Ne. 
8. Approximate displacement of piston hammer ‘per ‘min- 
ltée tat. 75 LDS! DERESSULG. sc chamicteve ccbbeieic «selene Pe esa Ot ie 6 
9. Length of drill from end of crank to end of piston. wee knch \ 
TOk Diameter of octagon steel-Useds ..0:...cexs.00's oe ss ele sie te oLNCHY 
BEE SEZ © SOL 2SNANKC 4 occ cc< onoic Srerscisiebare versie ie eps eielerste cheketecene e) elarane le Inch 
12. Depth of hole drilled ‘without change “of pit “Gength 
= OE LOO) ee Sess ve. ios cu otreehneanle Monee ao ess Merete Nelgeivaue ketene sates fala aes Inch 
13. Depth of vertical hole each machine ‘will driil easily 
POT CO ocars coreneiai cisco eines te nie renoreieteders eteier erakeh cakene sie erarene Ft. 
14. Number of pieces in set of steels to drill nies ae 
depth tas stated sacs tec eicescorern oreciers eh veeenaleraione ae 
15. Diameter of holes drilled as desired (at bottom) . +. ineh 
16. Diameter of supply inlet (standard pipe)..... shaven cieneie eUIRCa 
17. Size of boiler for ample steam supply, 1 drill....... sEELP 
18. Diameter of steam pipe to carry steam 100’ to 200’. Inch 
19. Weight of drill unmounted with wrenches and fittings, 
UNDO REA cris cls sioseee: chorea srans) «inieretistacomemessua otome cearetetet oie te tenete . Lbs. 
20. Weight of drill unmounted with wrenches and fittings, 
DORAL AN. srervlecctaenesoe ce: maoudanenonca suns tonometer rocerene ee ee SOR DS: 
21. Weight of tripod, without weights, unboxed... . sos oe HUDS: 
22. Weight of holding down weights Aco dco Game eon on Lbs. 
23. Weight of drill, tripod, weights, fittings and wrenches 
(DOMED) SA ae ele, w dle been rene tree ene nee etna aioe henecole Lbs. 
24. Weight of double screw columns, complete........... 
25. Weight of one 50’ length of hose (CHORE) Ahre coresteres Lbs. 
26. Price of drill unmounted, with wrenches and fittings, 
without tripods or Column ® 4s) bates ee ies 
27. Price of drill complete, including ‘drill, tripod, weights, 
throttle, oiler and wrenches*..........- iscchelenfalctate tars 
28. Price of double screw column, complete*... 


* Subject to a discount of from 15% to 40%, depending upon, 
the makers, size of order, and price of steel. 


OHAIAH OUP CODD 


10. 


HAMMER DRILLS. 
Kind <ofF Grill syrah eee 
MOCO] sy -sieis epee ASN as 
Diam: OLficylinderi tse. reas 
mMength ‘of Strokes. owe. i. oso 
Displacement of piston hammer 


MEN EUD ~OVER SAI. ise sis geen are Ct eee een ernie en ee Inch 
aoevensth of air feed stoping drills’ extended. abe act/o'e(oWaua cya tote Inch 
Diameter of hexazon steel used’ s. 20.60. Inch 
SIZ FOL SWAT 15.55: tae IRS a oe ee cae ee PR Inch 
Depth of hole each machine will aris Castl yaw, .fey.cieree Ft. 
Diameter of holes drilled as desired (at bottom)...... Inch 
Diameter of supply inlet (standard pipe)............. Inch 
Size vot hose: USeds ca. Gens heen OCR ee en Inch 
Wielshtso£ drill ‘Gunboxed). Gano Cee ee Bee Lbs 
Wielght cof drill (bORed).cu eee cree eects een ee ee Lbs 
Weight of 50’ length of hose (boxed)......:..:...... Lbs | 


the makers, size of order and price of steel. 


ySubject to a discount of from 10% to 30%, depending upon ; 
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" ELECTRIC AIR ‘DRILLS. 


Some of the conditions that particularly favor the selection 
of this type of drill are as follows: ; 

(1) High altitude, which impairs the emcicney of the’ ordinary 
compressor. 

(2) Long transmission lines, wire being cheaper than pipes. 

(3) Cheap electric power, of the right voltage and frequency. ; 

(4) Badly cracked or faulty rock, which would tend to make Ses 
the bit stick. 


The following table was obtained from a manufacturer: 


TABLE 100. 


DESCRIPTIVE TABLE OF “ELECTRIC AIR” ROCK DRILLS 


Symbol indicating size and type. 5-F 4-H 3-F 

Specifications: 
Diameter of cylinder.........in. 5% 4y, 35% 
Length of stroke...... Bretels 8 7 6% 
Length of drill from. “end of 

crank to end of piston..... in. 51% 45 40%, 
Depth of hole drilled without 

Chance ok bit. ci ep ape psec vleree in. 30 24 20 


Depth of vertical holes each ma- 
chine will drill easily from 


Meitiominuetets tee shetite ce teiene areas ft 20 12 10 
Approximate strokes per minute 400 440 480 \ 
Diameter of holes drilled as de- F 

SITCE! LYOM heiere sieve. « 66 -in. 1% to2% 1% to2 1% to1% os 
Size of octagon steel used. -in. 14%&1% 1 &1% 1% . 
Size of shanks (diameter ‘and 

PESTACAELL) Sorc oncletotorens secrete yetass che miiaes in. 1% by 5% lby5i% ‘*%byd 
Number of pieces in set of steels, 

holes, and depths as-~-stated... 10 6 5 
Horse-power required for. run- 

= TiN Se KI) Cat MOOT) 2 aisle lsiets 5 4 8} 


Approximate Weights 
Drili unmounted, with caps, ee 


POROUS rec, olay retaken steele! olere lbs. 410 228 125 
Drill, unmounted, “with caps, 
boxed Se ALTA pV OP ote vaaile mie elves lbs. 485 281 161 
Hose, fittings and wrenches, not ei. 
POXed eee Ss Oelbss 65 75 35 
Hose, fittings and wrenches 
OOM eke eraiersieiens olecsiiietarsrem sts s 115 150 65 i 
Tripod, without “weights, not ' 
(DOD LEClY Ac pad MO OU ene -lbs. 210 170 85 
Tripod, without weights, 
EG CUs eee land crattiove atthe: a eke, o dite lbs. 260 215 120 
Tripod weights, not boxed...lbs. 330 265 130 
Tripod weights, boxed....... lbs. 360. 290 150 


Entire equipment, including drill, 

pulsator, alternating current 

motor, fittings, wrenches and 

extra parts, but no mountings, 

% steels or blacksmith tools, 
POREAC Kc gee wiayrilslieye (eye: h/o.0,.0 .lbs. 1755 1690 925 
Entire equipment, ineluding ‘drill, 
pulsator, direct current motor, 
7 fittings, wrenches and extra 
parts, but no mountings, steels 
or blacksmith tools, boxed. lbs. 1985 1740 1155 ‘ 


Ant Ges HANDEOOK OF const r 


TABLE 100—Continued 


Approximate Weights with Pul- 
sator Arranged for Direct Cur- 
rent Motor: 

Pulsator complete, mounted on 
truck with, motor, controller 
and length of cable, not 
HOKE Opec cs soso) doer cies) clete hee alate lbs. 

Pulsator complete, mounted on 
truck with motor, controller 
and length of cable, boxed.lbs. 

Pulsator alone, less truck, not 
IO ROC asa. g a otto tersetee ee tnakent ene 1 


Pulsator alone, less 

i SWS ohn PER rictaiais AN Oitars stars 1b 
Motor alone, not boxed. ar 
Motor alone, boxed..... é 
Armature alone, not boxed. -lbs. 
Armature alone, PORCG chee. ibs. 
D. C. controller, not boxed...lbs. 
DiC, controller, boxed...... lbs. 


Approximate Weights with Pul- 
sator Arranged for Alternating 
Current Motor: 

Pulsator complete, mounted on 
truck with motor, controller 
and length of cable, not 
DOKEG a.cacietestaonee: ceus ereeeiale anes lbs. 

Pulsator complete, mounted on 
truck with motor, controller 
and length of cable, boxed.lbs. 

Pulsator alone, not boxed...lbs. 


Pulsator alone, boxed........ lbs. 
Motor alone, not boxed..... lbs. 
Motor alone, boxed.......... lbs. 
Rotor alone, not boxed...... lbs 
Rotor alone, boxeds, cs. os... lbs. 
A. C. controller, not boxed...lbs. 
A. C. controller, boxed....... lbs. 


Shipping Measurements (overall): 
Box for unmounted drill...ft.in. 
Box for pulsator, motor. and 

Switch mounted on truck and 


CADIO Mais otenatesneieven tae ft. in. 
Box for hose, fittings and 
WLENChes isc cee welecods ft. in. 
Box. Lor pulsator) series ree £t:-ink 
IB Oxe COLLIN OOM mt etemie cto te ft. in. 
BOS LOM ELUCKS yes siete horerele ote ft. in. 
iBOx, forcarmatuner.. dace ce Leone 
Box for “DC” switch and rheo- 
SUAEW i yeie ss wbiey eee nese ere eechene ft. in. 
Boxe for: “AG” controller 
SWLECH Sonate shetapeinte oeeiciee are ft. ih. 
Box for: ‘tripodaenss. oon eee ft. in. 
Box for tripod weights.....ft. in. 


Price,sf, 0: bi, #Actory..hahee cis it 


De a eet eee ig ee ae, 


“DRILLS 


An excellent enor’ idea of this drill is given by Fig. 86. 

The electric air drill is driven by pulsations of compressed 
air caused by a “pulsator,” which is driven by an electric motor. 
The air is not exhausted, but is simply used over and over 
again, working backward and forward in a closed pneumatie 
circuit, from which some leakage of air is necessarily inevitable. 
This leakage is provided for by compensating valves on the 
pulsator, adjusted to automatically maintain a constant average 
pressure in the circuit. The drill is practically a cylinder con- 
taining a moving piston and rotation device, without valves, 
chest, buffers, springs, side rods and pawls. The cylinder is 
larger than that of the corresponding air drill, but the piston 
is shorter, thus involving no great difference in weight between 
this and the older types. The pulsator requires no intake and 


Fig. 86. “Electric Air” Drill at Boutwell Milne and Varnum 
Quarry, Barre, Vt. 


discharge valves nor water jackets. It is geared to a motor 
which may, of course, be of either direct or alternating current, 
and is mounted on a wheeled truck for convenience in handling. 
The pulsator and drill are connected by two short lengths of 
hose, each of which acts alternately as supply and exhaust. 

It is claimed by the manufacturer that with the electric air 
drill there is far less loss of power than in the case of the 
ordinary air or steam drill, and this claim seems, on theoretical 
grounds, to be well founded. 
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The following time studies were taken under my 


on the Kensico dam work at Valhalla, N. Y.: hee fs 5 4h 
Prom these tables an accurate idea can be obtained of the 
- working conditions and performance of these drills. ! 


The holes were vertical. 

The rock was for the most part a gneiss, with a tendency 
toward granite. 

It was hard and solid in some places, but in others seamy 


and presented difficulties to continuous drilling. 


The number of holes Shot depends upon the progress of the 
work and at the quarry upon the amount of rock desired for 


~ crushing. 


Dupont 60 per cent dynamite used. 

Sticks 14%” in diameter by about 8” in length, wlohe 12 oz. 

The charge is calculated to average about ¥% lb. of dynamite 
per yard of rock. 

Dupont exploders. 

Blasting gang at the dam on day of observation, one loader 
and two tampers. 4, 

There were said to be ey drills at work at the dam and 
ten at the quarry. 

The a. ec. motor is rated at about 5 h, p. 

The length of shift, eight hours. 

One shift per day. 

The smith’s work consisted of sharpening drills and included 
also all the work pertaining to other machines on the job. He 
estimated that 75 per cent of his time was devoted to the drills. 

Estimate of coal burned by smith, 500 lbs. per day. 

Oil used by drills, 8 quarts each. } 

Power consumed, trom 30 to 40 K. W. H. per eight-hour day. 


TIME STUDY (QUARRY). 


Lineal feet drilled, 31 feet. 

Average depth of holes, 22 feet. 

Total working time, 7 hours, 27 minutes, 53 seconds. 
Rock, gneiss and granite, seamy in places. 
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TABLE 101—FOLLOWING ARE THE OBSERVATIONS 
RECORDED IN MINUTES ou SECONDS. 


Minimum 
Average 
Maximum 
Actual Time 


No. of, Obs. 
Consumed Time — 


— Drill iene: Peer elsasetyy HUG: 5—40 1418 28—28 228-54 5illes 
mS Kaising drill ....... £5,5 005 = = 05. 1—59 16—13 3.6 
_ Loosening chuck (1). 7 0—02 0—11 0—45 1—16 ° 0.3 
c Loosening chuck (2). 3 1—06. 1—27 1—-46 A 20, ea 
“Removing bit....5... 12 0—03 0—32 1—54  6—26 1.4. 
Beavling WOVE. x. ss. Ie 0—45 1—23 2—00 15—10 3.4 
Putting bit in hole. 12 0—10 0—35 O—55 / 4—20 1.0 — 
Inserting bit in chuck 16 0—10 0—23 0—40 6—12 1.4 
Tightening chuck (1) 6 0—05 0—10 0—20 1—00 Onna 
Tightening chuck (2) 10 0—38 0—53 1— 20 8—46 2.0 
Getting started..... 17 0—00 1—01 6—23 17—13 3.8 
Cycle totals..... 8—44 21—58 41—30 305—30 68.2 
hittins: rill ¢...0.06 4 7385—32 52-00 60—00 73—18 16.4 
- Miscellaneous delays 11 0—s0 6—17 25—40 +69—05 ve 
| PIO GA cre senctolescre-ave.st ‘ 447—53 100-0 


The cutting speed was. 0.135 feet per minute, 
Ratio of cutting time to total time was 0.511. 
Ratio of idle time to cycle time was 0.467. i 
(1) Sleeve chuck. (2) Bolted chuck. a 
* This figure is not included in “Cycle Total,” for this operation — 
was performed by one man at the same time that the other man 
was raising the drill. 
- + Consisted in moving by derrick. Ff : 
: t Note the high percentage of delays. Most of these were due — 
eto the necessity of waiting until the driller or his helper had 
gone in search of and had found drill steels. The lack of method 
re in Supplying these was one of the noticeable features of the job. 


TABLE 102—TIME STUDY (PIT) 


Lineal feet drilled, 26.4 feet. 

Average depth of holes, 11 feet. 

Total working time, 3 hours, 56 minutes, 10 seconds. 
Rock, gneiss and granite. 


® ow 
a Boe 
£ E & &eé 
- & a § < Zen 
(o) net & re} sy oe 
« & 2 a o> Be 
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R = < a < 288 
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ao SoM Sy vases one SS) 

Drill ,eutting; 2... 12 6—23 11—35 21—24 139—00 58.9 
Raising drill ....... 11 0—10 0—51 2—00 9—22 4.0 
Loosening chuck ... 12 *0—00 0—09 0—25 1—45 0.7 
Removing bit ..... 12. 70—00 0—29 1—10 5—42 2.4 
Bailing hole ....... 10 1—43 1— 36 2—42 16—0i 6.8 
Putting bit in hole.. 10 0—18 0—45 2—09 7—34 3.2 
Inserting bitin chuck 10 0—05 0—25 0—55 4—08 Rey 
Tightening chuck .. 11 0—02 0—14 0—40 2—30 sai 
Getting started .... 10 0—02 0—13 0—45 2—08 0.9 
Cycle totals .... 8—43 16—17 32—10 188—10 {79.7 
SHiMtine Tare ede. 2 9—03 12—00 15—00 28—48 12.2 
Miscellaneous delays 8 0—15 2—24 9—40 19—-12 8.1 
MPO CALS eric sie retee oe 236—10 100.0 


The cutting speed was 0.190 feet per minute. 

Ratio of cutting time to total time was 0.589. 

Ratio of idle time to cycle time was 0.485. j 

* Chuck loosened by one man simultaneously with raising o 
drill by other. 

4 7 een removed by one man simultaneously with raising of drill 
y other. 

} The percentage of “Cycle Total” is higher in this case, due 
mostly to the fact that the drillers were better supplied with 
steels and did not have to stop work to hunt them. The miscel- 
laneous delays. were chiefly due to the bits sticking in the holes. 
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COST OF DRILLING AND LOOSENING IN GNEISS AND 
“GRANITE. 


Based on the above performance at the quarry, the following 
costs per lineal foot drilled and per cubie yard loosened have 
been deduced: 

1 drill did 31 ft. in 447 min. 53 sec. 
Equivalent to 200 ft. by 6 drills in one day. 
The average spacing of the holes being 17.5’x16’, the cor- 
responding cubic yards loosened= 
200 x 17.5 x 16 
——_____—_=2070 
27 


Dynamite, 60 per cent, 1,035 lbs. or 620 lbs. nitroglycerine, = 
0.3 Ib. per cubic yard=83.1 lb. per lineal foot. ad mae 


STANDARD BASIS OF COSTS. 


-—Cost——~+ 
per per 
lin. ft. cu. yd. 
Force Rate Amount — (Cts.) (Cts.) 
Gra@rillers tiw.s ss ./eBeae «$2.50 $ 15.00 
6 drillers helpers ....... 1.75 10.50 $2 
—_—_ 5.50 12.75 1.2 
ie blacksmith 25.65.66 3.00 $ 4.50 z 
1% blacksmith helper.... 1.75 27 2:63 
PERU DELS Go ice aes, aaiete sais alee 1.50 3.00 
BeMIUIeS: Us 65 + siete niateiacereree 1.50 3.00 
13.13 6.57 0.64 
Total labor (drill)... $ 38.63 19.32." 1.87 
Coal, 1000) DSS cis) ow ve ee 3.56 $ 0.87 
Oil, 3 qts. per drill....... 0.39 1.35 
PPO Wer, 35 1K. WEE oh0.0,0:0)<.0.0:0 0.01 2.10 y 
4.32 2.16 0.21 
Total drilling cost.... $ 42.95 21.48 2.08 
38 powdermen ...... aS 6.00 i 
1,035 lbs. dynamite r 124.20 
20) “CXPIOGCrISs cc cc cee sce 5 0.75 
—— 130.95 65.47 6.32 


$173.90 86.95 8.40 
Interest and depreciation, 
2 per cent per month... CTU 3.85 0.37 


PDL OCA Le atte iota ct ois) «sie $181.60 90.80 8.77 


In the foregoing no account has been taken of contractor’s 
overhead charges, superintendence\._storage, repairs, preparatory 
costs, insurance, charity, accidents, legal or medical expenses, etc. 

The low cost per cubic yard is due to the unusually wide 
spacing of the holes, which were loaded with a heavy charge of 
dynamite. % 

CHURN DRILLS 


Churn drills or portable drilling machines are made in about 
fifteen sizes, some of the largest of which are also built with a 
traction attachment. The small portable and all the traction 
machines are usually equipped with a folding pole derrick, which 
takes up less space than a ladder derrick. 

The prices of machines -are about as follows: 


TABLE 103 _ - “re pe y UCEey 


Maximum Total 


Cat. Typeof Engine Drilling Weight é 
No. Poller Size HP. ‘Derrick Depth Lbs. Price 
15 Vertical 5x 5 5 Hingedpole 250 5,500 $ 687.00 
17 + Vertical 5x 5 5 Hinged pole 250 6,000 736.00 
18 Ny 6x 5 6% Hinged pole 300 7,000 847.00 
19 T 6x 6 7% Hinged pole 400 8,500 1,011.00 
T19 — 7x 6 9 - Hinged pole 400 11,500 1,265.00 
20 Dy 7x06 9 Hinged pole 500 9,500 1,116.00 
T20 AX TX php eAlok Hinged pole 500 13,000 1,377.00 
21 7 USO pe Hinged pole 600 10,500 1,200.00 
T21 sy FD. Gaby (flan Es Hinged pole 600 14,000 1,490.00 
22 Ay Sx (TS Ts Hinged pole 800 11,500 1,250.00 
22 “iy Sx L483 Hinged pole 800 14,500 1,570.00 
23 fi SX 3 15 Single pole 1,000 14,000 1,440.00 
T23 Tr 8x 81; a5 Folding pole 1,000 17,000 1,790.00 
24 ey Ox 8) 18 Spliced pole 1,400 16,000 1,568.09 
T24 ay 9x 8 18 Hinged pole 1,400 19,900 1,948.00 
25 i 9x 9S 20 Spliced pole 1,600 18,000 ‘1,750.00 
26 sdb 10x 9 23 Spliced pole 2,200 20,000 1,980.00 
27 ay 10x10 26 Spliced pole 2,600 22,000 2,090.00 
28 aid 11x10 30 Spliced pole 3,000 24,000 2,200.00 


* Mounted on separate trucks. 


The letter T in front of: the catalogue number indicates that 
the machine has traction attachment. With the Nos. 26, 27 and 
28 machines an ‘oil country” boiler is better and costs about 
$100 extra. The prices above include a complete outfit of tools. 
Rope is also furnished with all machines smaller than No. 23. 


Mr. W. G. Weber, in the Wisconsin Engineer, describes the 
use of churn drills in exploring low-grade copper ore bodies in 
Arizona. <A drilling crew usually consisted of one driller and 
one helper or tool dresser, working in twelve-hour —- The 
costs of operation were as follows: 


COST OF DRILLING. 


Cost per Ft. 
Labor: of Hole ° 
2 drillers “atysGu per dayijce.s ac acie ie a eciclc ce cee $0.48 
2 hoelpersrates 4.60) per dayne eee 38 
Lysampler atyS4 per (dayc.oe essen cae eee -16 
1 foreman at $6 per day (2 machines).......... .12 
5 —_ $1.14 
Roads: 


Labor at $2 per day.. 

Foreman at $4 per day. 
Powder, caps and fuse. 
Tools, SLC Ne or ee, aes 


Coal, coke, oils, ete..... 5 sae 
AVENUE) Caley GAIA eras -10 
Pein ee MH ara lakes eta la anette Raa aT ee en Te -10 
Assaying, office and incidentals, ete. ../).....60.0%04. 16 
epeerest at 5% and depr eciation (life 4 yrs.) on 


_ The monthly average of the cost per foot of hole drilled 

‘varies with one company from $2 to $3. In another instance, 

7 where holes are drilled further apart and the drilling is poorer — 
the cost per foot has run as high as $5. When drilling is the 


only means of development being used on a property, the cost 
of camp maintenance and incidentals: considerably swells the be 
cost account. aa 

Mr. H. P. Gillette gives the cost of drilling blasting holes 
on the Pennsylvania railroad work. The drills used were the 
: ordinary portable churn drills having engines of from 4 to 8 a 


h. p. driving a walking beam which raised and lowered a rope, 
to which was fastened the churn bit and rods. A 5 5g-inch bit was 
used in this work. Fach drill averaged three 20-foot holes, or 
60 feet, in shale per 10-hour shift. In limestone, however, and 
in hard sandstone, not more than 10 feet of hole were drilled 
per shift. Had the bits been reduced to 3 inches, and the drill 
rods suitably weighted, much better progress would have been 
made in hard rock. 


Advantages of Churn Drills i 
Certain advantages of this type of drill over the regular 
rock drill are as follows: 


(1) A drill will not so readily stick in the hole because of the ; 
powerful direct pull of the rope that operates the drill rods; (2) = 
there is no limit to the depth of the hole and the deeper it is (up ; 
to any limits possible in blasting) the better the drill WOPKS,) iy y7ae 
due to the increased weight of the rods; (3) this type of drill 
consumes less fuel than the ordinary steam dril¥; (4) the weight 
of bits to be carried back and forth from blacksmith shop is 
much less than for the ordinary machine drills; (5) the driller 
will drill through the earth overlying the rock, so that no ‘ 
stripping is necessary; (6) the hole at bottom is much larger 
than with the ordinary drill, thus allowing the bulk of the 
powder charge to be concentrated at the bottom of the hole, 
where it should be. For the same reason a lower grade of 
explosive can be used. 

Holes drilled with bits to give 8 inches diameter at the parks = 
bottom of the hole, with depth of 24 feet, in solid brown sand- 
stone in Hastern Ohio. In 14 days of 10 hours each the driller 
put down 692 feet, or practically 50 feet per day. 


CU ATUNMOR Tee iecda's ae es BEG, Digit pte PEA IER Te NO rT nS «. «$38.00 
OMe OCT ara AON AL volckelssle: x! vas ieis. 0 aslo anole state pero tet eon 2.00 
UTA ee WV LOT cis eldacs, « iefa.dveoeebk sxsne Seewistah tal afaabeceua opti tee rome Acts ail) 
POU MARVELS NaCOA ate lOetS ia ricnis detest «+ haegos River nonten OO 

OLAUAEO Tab OS ftsstO Lat Ol C:5istersyane: ove andleta els sie slefeiat ohh pistetes hele PORAO 


This gives a cost of 12% cents per foot of hole, not including 
interest and depreciation, and bit sharpening. The best day’s 
work in the brown sandstone, using all the weights, was 53 
feet, but in blue sandstone, which was softer, 60 feet were 
drilled per day, using light weights. 

In the same brown sandstone cut an 8-day test was made. 
with a 3¥4%-inch Rand drill for comparison. The holes were 20 


i ' ’ poses 
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feet deep, 1% inches in diameter at the potion’ (as against 3 
inches with the well driller), and 28 holes were drilled in the 
8 days, making 70 feet the average day’s work. A 10h. p, boiler 
furnished steam. The daily cost of operating the Rand drill was: 


BEET UTC N.S sisi sist ajenciarone'oiate\eusiehebegersie al ere lintel: sopeasieienetaveiay ee ae Nora $3.00 

PPPOE CLD OL sc) a tre, craters siare cel. eager elagenaxche lore ius eva seeneners) oaiancitenre ace AOU. 

ee aavenre? Sc belie eiieielese Siekeiena) shakes shee seaace rage) okeaol kate te: eltsiem Ce nek terete ee 
ps) 0etie fe) ©. wile lel ein.) oe cege.e 0) 0) of one 6 te (ete 10a: e) ©) «folie c= a) sieves ele, cup ase eeiel el of 

yh oar (800 Ibs.) coal at 10 ctS. 2... 2. cen ee sieep sete ane 1.00 

Potal=for=70' LE OL HOLS Ae aewis chernleverciceralontemevetetatate ome cetera $8.25 


This was equivalent to 11.8 cents per foot of hole, not 
including interest and depreciation, and bit sharpening, or slightly 
less than with the churn drill. 


Mr. William R. Wade, in the Mining World, gives some costs 
of churn and core drilling in exploring for turquoise’ mines 
in the Burro Mountains, New Mexico. The machines used cost 
$4,300, fully equipped and on the work. About 30 feet of 4-inch 
hole were cut in 8% hours at a cost of $1.00 per foot, including 
interest, repairs, superintendence and incidentals. Six barrels 
of water and % cord of juniper (equal to pine, cedar or similar 
soft wood in fuel value) were used per day. Mr. Wade states 
that with a crew of three men the actual drilling cost about 
50 cents per foot, including labor, interest on the drill, supplies 
and $1.00 per day for repairs, but not including office expenses, 
superintendence, assaying, ete. 


DRILL REPAIRS 
In the South African gold mines the cost of drill repairs is 
about $300 per drill per year, or 50c per shift for two-shift 
work, and the size of the average drill is about 3% inches. 
Mr. Thomas Dennison is authority for the statement that the 


average monthly cost of keeping a drill in repair when working 
in the Michigan copper mines is as follows: 


SHDDITOS: Pik econ. tattis Io ate 
Machinist labor .... 
Blacksmith labor 


Number of drills in shop at one time is about 15 per cent 
of the total number. ~ 


Mr. A. R. Chambers has used 25 Sullivan U. D. drills for 11 
months’ work in hard red hematite. The holes varied from 6 to 8 
feet in depth, and a drilling record of 104 feet was made in one 
ten-hour shift. The Griils were mounted on columns with arms, 
and the cost of repairs was: 


VE AT EVENS. cn snstienet aun eves sian seas event iac rca meee eee es erelere 
Labor BERT LAR MRSC ARM Urdu I Ae ayt SP SS 
DOC] pi fa sitehs. cep beireinkeys cagaises elie chee LM SSREN STR AVS chee - $7.30 


per month per drill, or about 30 cents per ten-hour day per drill. 


1d they show a cost of $102, $101.50 and $93.75 per year per 


the end of that time to scrap and that its life for single shift 
work is three years. 


Mr. Charles H. Swigert is authority for the following data 
on tunnel work in very hard basaltic rock. In 91% months the 
total of 65,400 feet of hole was drilled, being an average of 29 
lin. ft. of hole per drill. The drills were of 3” size. Cost of 
repairs for four drills was as follows: 


Per Lin. Ft. Per Cu. Yd. 


Repairs of Hole Excavated 
HDI SS ir RE, ae i Ek nO OR ea 0.60 cents 2.80 cents 
ESE Y a EE ee Se Re 1.40 cents 6.80 cents 

SUC ee be Se celle aoe 0 a re 2.00 cents 9.60 cents 


The total drill repairs amounted to 58c per eight-hour shift. 
In the 9% months 2,262 shifts were worked. é 


Mr. Hauer states that on one Ingersoll-Sergeant drill of 3%”. 


size, class F, the repairs, not including repairs to hose, amounted 
to $5 per month for a period of four to five months. 


I am indebted to Mr. John Rice, vice-president of the General 
Crushed Stone Co. of South Bethlehem, Pa., for the following 
information as to drill repairs: 


1o ay fe fy o - od 43 
ree eS Slee Fe 
5 hae S oF oF es 
-) ee ; ui ate ai aces =} 
i ee ope 3 ms ame ae ee 
° oi y Le] Bom isl ish as 
S| ma oh S omA AeA «ed Bo) 
Ze Z Zz < a a ee 
Quartzite—1904. 
9 BES 101,379 1,525 6.65 7.03. 6.12 *0,.61 
Quartzite—1905. ; 
8 9 118,597 1,383.5 8.57 9.25 7.55 0.64 
Limestone—1903. 
mu F9 93,118 922 10.1 10.7 9°37. *0;31 
Limestone—1904. 
F9 114,430 1,130 10.13 11.47 9.32 $0.56 
; F9 107,837 913 11.8 12.69 10.0 70.57 
Exceeding Hard Trap—1905. 
9 36,973: 1,411 2.62 3.05 2.58 $1.7 
A39 ssc 0 SpA DEIR alae eed i ieie) ole 200% 2.24 ceiee 


* Drill parts only. t+ Drill parts, steel and hose. 


Note: The Ingersoll-Sergeant drill F 9 has a cylinder 3% ins. 
in apaiuotar ana a 7-in. stroke. The Ingersoll-Sergeant drill 
A32 has a cylinder 2% ins. in diameter and a 5-in. stroke. 


Josiah Bond kept record of drill repairs for three years 


drill, respectively, for the three years, It is his opinion that a _ 
drill used night and day for one year is sufficiently worn at 


: 
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Mr. Bond eee above) Spsenves that a well 
par or column should outlast four drills, and arms are genera 
strong enough to finish three drills. He considers that repairs 
and depreciation on a stoping drill are about 50c per shift. 
The cost of repairs to two Ingersoll drills 8% inches in size 
at the Melones mine was $91.00 for over 2,600 feet of tunnel. 
The following drill repair costs are given in “Rock Drilling,” 
by Dana and Saunders: 
‘The cost for putting in shape for work nine drills on the 
D. L. & W. cutoff was $1,100. Repairs on fourteen drills for 
the first 13 months after the commencement of the work 
amounted to $695.62, or an average of $3.80 per drill per month, 
or 88 cents per a@rill per shift. 
At Thornton, Ill., the repairs on fourteen drills during nine 
months in 1909 cost $3,058.47, or 93 cents per drill per day, single 
a shift work. 


Fig. 87. Quincey Mining Company's Drill Shop at Hancock, 
Mich., Equipped with Four Standard Drill- 
Making and Sharpening Machines. 


DRILL SHARPENING MACHINES 


‘A drill making and sharpening machine, with a capacity for 
sharpening any sort of drill up to 20 feet in length and 800 to 
1,000 bits per eight-hour shift, requires one man to operate the 
machine and one man to heat the steel. With the machine is 
furnished one set of dies and dollies for sharpening cross or 
X bits from 1% to 3% inches gauge. Such a set usually lasts 
ten months, double shift work. Spares for X bits cost $75.00. 
Compressed air at 80-90 lbs. is used for the pistons, and a small 
motor or other drive for the drill rest. About $100 per year 
will cover repairs to-the machine. The price, f. 0. b. N. Y., is 


$1,350, the net weight about 5,000 lbs., and shipping weight 


6,000 lbs. 


One drill sharpening machine was operated by one man who 
attended his own forge and made necessary repairs. It ran on 


_ an average of 4 hours per day and sharpened approximately $ 


a > ; 


36,000 drills, averaging 50 drills per hour. The amount of fuel © 
used was about one-half that required in hand work. To form 
and sharpen new drills required 11% minutes. The life of a. bite 
sharpened by this machine is longer than when done by hand, 
the bits being better compacted, and drills can be sharpened 
at the same machine by the same dies. Before this machine was 
used two blacksmiths and two helpers were necessary, the ma- 
chine showing a saving over hand labor in 6 months of $1,738.50 
and saving in coal for 183 days, $83. Total saving for 6 months, 
$1,821.50. (No record as to machine cost.). e 

In the South African gold mines each drilling machine uses an 
average of twenty drill points per shift, which amounts to 
600 lbs. of drills removed to and from the job for each machine 


Fig. 89. Drilling “Down” 
Holes with the “Little 
Imp” Drill. 


Fig. 88. Drilling ‘Up’ Holes 
with the ‘“‘Little Imp” 
Air Feed Drill. 


per shift. One blacksmith with a helper will keep 5 to 7 
drills supplied with sharp bits. In medium rock a bit must be 
sharpened for each 2 ft. of hole, in hard rock, for each 1% ft., 
and in soft rock for each 4 ft. The direct cost of sharpening 


~ bits by hand is about as follows: 


‘Blacksmith jayne lees uses 5 ao pe Pe ataenpeaisiee e 


_ Helper Pais turns ve ores paket SOR wees = Hite ciate te HERO 


Sh eastcan ie REA ater é SRR ION APE eR Gee Hea SOE 5 ni » Caen Ss <dalecae a}! LAS OCU 


otal ecscsdscdashdcokevedsheseesl40) bits atedccents = 9060. 


Mr. oT.) (Hr iProske 
Says: 


“The power drill- 
sharpener has_ re- 
moved many of the 
shortcomings attend- 
ant upon the hand 
sharpening process, 
with the result that 
where these machines 
are used it is possible 
to accomplish from 25 
to 100 per cent more 
drilling than under 
the old methods.” I 
take this to mean 25 
to 100 per cent more 
drilling per trip to the 
shop on the part of 
the drill tender, which 
statement is well 
within the facts. Es- 
pecially is this true 
when the machine 
sharpening is com- 
bined with the selec- 
tion of special drill 
Fig. 89 A. steels. 


HAND HAMMER DRILLS 
Hand Hammer Drills are light, powerful, small tools which are 
adapted.to light work in mines and quarries. 


Imperial Hand Hammer Drill No. MV2, complete...... $60.00 
SOLEIL ol DT Chit sigs ve ade savers ape ete tes eee Dieasautersuetufenapenen Gee B ned tds 
MOGI S24 thay vet. wisjepeac thatetssedete, aps) SiMatellel wun terete temne jsiayer eect areterere 1.55 
1 drill. SOMATIC make cueverer el amotele lapel eh enep otal eem ne rarer Cree eRe cee are eee nen 2.00 
OTL A Sai Che ly Sessa eyancraet eheeaiate ety carn ale cee ea ee ea 2.50 
PRGOM Yes aa isiai iit shes latiarersoetaleteieecdahe lo aherer atte at cee me SSE ar een a 2.50 

Ronee € of 14-inch, 7-ply iain hose! Completemiet, wate vee cone 7.20 

ROWED ° crs)s' oP bie eke dretaseneliolars, ohera solo RTOS Eh ere Ee nA - $76.90 


Performance of Small Hand Hammer Drill 


The writer examined with some care the operation of a small 
hand hammer drill in the field operating in granitic schist in a 
New Hampshire quarry. The accompanying photographs, Figs. 
89A and 89B, show the drill in operation with the dust coming out 


) 


were as follows: 


Start of fourth steel..... 


Finish of fourth steel 


Start of fifth steel....... R 
Misti Ote tit bib Ss CSCW 9 coke a tase) isle iccesole cake 
Total depth of hole, 55% in. 
» Average depth per steel, 14 in. 


in the act of releasing drill steel from the enim This Sparkie . 
of changing steels required an average of 11% seconds on the — 


part of a highly skilled operator. The field notes of this test 


Time 


(GE ay. 
Hours Minutes Seconds — 
42 33 < 
Ls 43 25 
Aids Ve See 
5 54 
; 45 sie 
: ae 20 4 
, 313 
: 47 201%. 
4 47 134 
48 221% 


The steel used was %m-in. hexagonal hollow rolled steel. 


First bit, diameter, 1% in. 
Last bit, diameter, 1% in. 


After the hole was 
finished, dust filled 
the hole to about a 
depth of 8 in. until 
blown out, which time 
for blowing out is not 
included in the above 
time study. The 
elapsed time for the 
entire operation was 
6 min. 19¥% sec., or 
6.32 min. The total 
time to change steels 
was 444% sec., or .75 
min., making 5.57 min. 
for drilling time, or 
practically 10 in. per 
minute. This, of 
course, did not include 
the time of getting 
ready for a new hole 
or blowing out the old 
hole, both of which 
operations could eas- 
ily be accomplished 
in 30 seconds by an 
average operator. This 
example is given to 
show the adaptability 
of these small hand 
machines for rapid 


and economical work on comparatively shallow holes. 


Fig. 


89 B. 


\ 


In addi- 


tion to the air pipe is shown a pipe running to the pressure gauge, 


_ which registered 102 lbs. when the drill was not/working and 85 


a ai : Phi bes aon 
Ibs. with drill running. The former pressure represented th 
‘pressure at the compressor. t 
goes down through the bit and blows the rock cuttings up out. | 


In this drill some of the exhaust 


of the hole, producing a heavy cloud in a strong wind. 


SUBMARINE DRILLS : 
There are two general methods -of submarine drilling: (1) 
“Platform Method,” so-called from a platform or staging sup- 
ported on “spuds.” This method is applicable where currents 
are excessively disturbing influences. (2) The ‘Barge Method” 
employs a, floating scow or barge carrying the drills and other 
equipment, anchored in place by cables or chains. The height 


of the framing, length of feed, etc., and resulting price of equip- 


ment, depend upon depth of drilling. 
A number of plants for subaqueous drilling are described in 
“Rock Drilling,’ by Dana and Saunders, from which the following 


data are abstracted: 


The Platform Method. Cylindrical telescopic tubes with a 
conical taper, fitted with an ejector attachment, rest on the rock, 


_ with upper end above the surface of the water. Drilling, washing 


and charging are performed through these tubes. The use of the 
water jet is usually very economical. The boilers, shops, pumps, 
diving apparatus, ete., are usually carried by barge or scow 
moored to the platform and by anchors. 

In the operations on Black Tom Reef, New York harbor, which 
commenced May 2, 1881, 844 actual working days were occupied in 
drilling 1,736 holes, a total of 17,658 lineal feet (av. depth 10.17’) 
and removing 5,136 cu. yds. 

The cost of plant, including alterations and additions, was as 


‘follows: 

Barse- No: 4). hull and equipment. | hisisje << cieiis wrens Sidetehets .$ 6,640.00 

VAL EW OatS IN Onn slirey ctsketevoliotenenale aletalchetrouertewnane vss cist elcuvite teleiisieasle 4,095.70 

AO PUNO LODE cIN Oscee pe crone ei otateereNchslevereneiieus cians iso, <.sie yaa) epellelintex state 4,987.40 

MACHINERY 5 CCK wnis) cronmieerenscensho icicle ever crhotiel ao eye eborerrereleiyieiiatte y's 3,815.51 
TOT alicia ssa cereal tare euelatergew ane se revel suseeaeranetece one CII TT oe ate ets PLO, Do8-01 


The foregoing cost of plant and the following cost of operation 
are excessive, due to the experimental work prior to the introduc- 
tion of the improved methods of operation. 


The operating expenses were as follows: 


: Cost Cost 
per Lin. Ft. per Cu. Yd. 
Total Cost Drilled Removed 
SIONS esa lai sais aie ela nietecaie MeavenciO io na oe.s $0.521 $1.792 
MES OSUV.ES itis iccous el seus) seiere sherekens 9,461.00 0.535 .844 
Actual repairs to plant...... 1,575.57 0.089 0.307 
Repairs to drills ........... 5 93.31 0.005 0.018 
Repairs to ejector pipes..... 267.54 0.015 0.052 
Steam and water hose ...... 491.18 0.028 0.096 
Connecting wire, 7714 lbs..... 52.08 0.0038 0.019 
ee tape for connections, 
TOLLS Seve else etek atetecatece cts ai 12.25 0.001 0.002 
BVVATOY Se c.terere res Stal eneneneretecst srevahers 500.55 0.029 0.096 
COA 2200 2etonsais aeteiereiechereene 823.03 0.047 0.160 


TOCA Verein oss oi siete aie so ieheaen OURS $1.273 $4.377 


oe 


ed ONS. Lei Tlachw esto Sed ash 82,100 
ite used Ce 
Dloders Mise dup rt cern 


Average depth of hole to each cu. yd. rock sae 


‘moved SC 3.44 lin. ft. 


Barge Method. The drill boat used by the Great Lakes Dredge 
Dock Co. at West Neebish Channel, St. Mary’s River, in 1909. 
was of timber, 126 ft. long by 30 ft. beam, covered by a house - 
Z£ in which were boilers, shops and men’s quarters. The equipment 
included the following: 


1 Scotch marine (3 fire) boiler, 14’ long x 13’ diameter. 

1 Each blacksmith’s forge, anvil, block with stack, bench, vise 
pipe clamp. Z 

7 Span drill bits. | aes: 

1 Hydraulie cylinder, 12”x15’ 6”, with 344” piston and traction 

chain for moving drills. Z 

1 Small feed pump. 

2 Force pumps. 

1 dynamo (and switchboard) driven by one cylinder belted en- 

= gine; dynamo i110 volts and 42 amperes, D. C., 5 h. p., 
1,600 -r. p. m. 

1 Sepa vertical washout boiler. 

5 Drill machines, 6%” on track of 2’6” I beams. 

2 Steam driven capstans. 

4 Spud engines, 6”x614”. 

The cost of the plant was approximately $35,000.00. 


The drill boat “Earthquake” used by Dunbar and Sullivan on 
Section No. 3 of the Livingstone channel, Detroit River channel 


improvement, had a steel hull 106 ft. long, 30 ft. wide and 5 
5 ft. 9 in. deep. The deck was of 2-in. planking, and the house, _ 
89x19x13 ft. high, also of wood. The framework of the hull was i 
composed of standard angles and brackets, and divided into | me 
four watertight compartments by transverse bulkheads. & + 


The equipment includes the following: 


Drills and equipment. , 
Spud anchors. a 
Spud anchor engines. ? a 
Steam capstans. 

Bits. r 
ee araulic eylinder, 11 ft. long x 12 in. diameter for shifting Ps, 
drills 

Boiler, 12%x7¥% ft. 

Feed water heat. 

Injector. oft 
Small engine for boiler feed. ) ene 
Small pump for washout. 
Pump, 10x7x10 in., for hydraulic lift. 2 
Each anvil, forge, bench, vise and pipe clamp, small blower oM 


a 


BHR BEBE Ee POMP eR 


é 


and blower estimate. 

Dynamo and small engine for lights. 

Tank, 7x21x3 ft., for heating feed water for hydraulic lift in 
winter. 

Cutter and 1 powder boat. 

The cost of the plant was approximately $45,000. 
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Sandstone 


Limestone 
Sandstone 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 


Limestone 


Coral 
Limestone 
Soft Shale 
Limestone 
Limestone 
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Flint 
Limestone 

Hard 
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Mica Schist . 
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Steam 5-0 


to drill 
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Remarks. 


Great Lakes 
Boat No. 5. ‘ 

West Neebish Channel 

“Hxploder” 

Edwards Bros.’ Boat 

“Dynamiter” 

Buffalo Boat No. 5 

“Warthquake” 

“Hurricane” 

Buffalo Boat No. 4 

“Destroyer” 

Buffalo Boat No. 1 


Cienfuegos Harbor, Cuba: 
Buffalo Boat No. 2 

21’ Water, Detroit River 
18’ Water 


Black Rock Harbor = 
21’ Water 


Hay Lake and Neebish Channel 


Ship Channel, St. Lawrence 


Oak Point, East River 


Kennebec River 


Dredge Dock Co., 


Authority 


Dana 


Dana 
Dana 
Dana 
Dana 
Dana 
Dana 
Dana 
Dana 
Dana 


Gilbert 
Dana 

H. Hodgman 
H. Hodgman 


Gilbert 
Hodgman 


Dana 


Gilbert 


Gilbert 


MISCELLANEOUS DRILLS 
CHANNELERS. 


These machines are used generally where the output of quar- 
ries consists of dimension. stone, but sometimes, as on canal 
work, it is more economical to channel rocks to a required face 
than to drill and blast beyond the “pay” limit. Another definite 
advantage in the use of channelers is noted in the building of 
the Chicago Drainage Canal, where the walls were required to 
be left smooth and solid. The depth to which a channeler can 
cut depends upon the character of the rock. A cut as great as 
17 ft. has been accomplished, but very rarely. The general aver- 
age is from 7 to 10 ft. With a 9 ft, cut in shale, a machine 
under my direction, in February, 1908, cut from 80 to 250 sq. ft. 
per day of three shifts with a total of 3,139 sq. ft. for the 
month. The width of a channel cut will vary with the conditions 


from 1% in. to 5 in., more or less. The cost per square foot 


channeled was 13.5 cents labor and about 4 cents for coal. These 
costs are exclusive of plant, superintendence and overhead 
charges. 

In the fixed-back channeler the movement of the steels is 
limited to two vertical planes and the cut is vertical with square 
ends. The swing-back track channeler is intended for angular 
cutting in quarries where the floor is to be enlarged. And it is 
desirable to follow it without removing overlying rock. The 
Broncho channeler has a purpose intermediate between the heavy 
track channeler and the light quarry bar and drill. The under- 
cutting track channeler is designed to meet conditions in rock 
in which there are no free horizontal beds, and the cleavage of 
the stone is nearly vertical. 
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Standard track equipment comnened with éuunnelore: Dp: 
for a total length of forty-two feet in three sections. Highty 


pound rail is used. A tool chest with a very complete equip- 


ment, boiler tools, etc., is supplied. \ 


Steels are furnished according to the stone to be channeled, 
as follows: They cost about $2.50 per foot per gang or $5 per 
foot per set of 2 gangs. 


Steels for Marble and Limestone When Used with Crosshead. 


Fifty pieces of steel constitute two sets (10 gangs, 5 pieces to 
each gang), to channel to a depth of 7 ft. in marble and lime- 


stone. Size of steel, % in. by 1% in. 


Gangs—10 pieces, each 1 ft. 6 in. long 
Gangs—10 pieces, each 3 ft. “ig 
Gangs—10 pieces, each 4. ft. 6 in. 
Gangs—10 pieces, each 6 ft. 

Gangs—10 pieces, each 7 ft. 6 in. 


bop bpp 


The Blacksmith’s Gauge for Steels for Marble and Limestone 
commences at 1% in. and reduces 1-16 in. on each length from 
the 3-foot lengths up. The starters and the 3-foot lengths have 
the same gauge, 1% in. 

All gangs of the same length have the same gauge. 


Steels for Sandstone When Used with Crosshead. 
Thirty pieces constitute two sets (10 gangs, 3 pieces to each 


‘gang), to channel to a depth of 7 ft. in sandstone. Size of steel, 


% in. by 2% in. 


2 Gangs—6 pieces, each 1 ft. 6 in. long 
2 Gangs—6 pieces, each 3 ft. Z 
2 Gangs—6 pieces, each 4 ft. 6 in. ne 
2 Gangs—6 pieces, each 6 ft. A 
2 Gangs—6 pieces, each 7 ft. 6 in. “ 


The Gauge for the Sandstone Bits commences at 3 in. and 
reduces 4% in. on each length from the 3-foot lengths up. The 
starters and the 3-foot lengths have the same gauge, 3 in. 

All gangs of the same length have the same gauge. 


Steels for Marble and Limestone When Used with Roller Guide. 


Fifty pieces of steel constitute two sets (10 gangs, 5 pieces 
to each gang), to channel to a depth of 7 ft. in marble or lime- 
stone. 

Each gang uses 3 steels 1 in. by 13% in. and 2 steels 1 in. by 
1% in. 

2 Gangs—10 pieces, each 2 ft. 6 in. long 
2 Gangs—10 pieces, each 4 ft. a 
2 Gangs—10 pieces, each 5 ft. 6 in. A 


2 Gangs—l10 pieces, each 7 ft. ie 
2 Gangs—10 pieces, each 8 ft. 6 in. ss 


Note: It will be noticed that these steels are longer for a 
given depth of cut than when a crosshead is used, but this extra 


length is used by Roller Guide. 


same gauge, 1% in. Mey 


GADDER. 


The Gadder is used to drill a number of parallel holes in a 
plane, at any angle from horizontal to vertical, or, in connection 
with the channeler, in drilling the horizontal undercutting holes. 
In “plug and feather’ work it is used to break the large blocks a 
cut free by the channelers. aS 
- The equipment includes the following: One truck with corner 
pins, 1 standard back screw, 1 long back screw and extra 
short back screw for frame, 1 set of oilers, 1 set of wrenches, 1 
tie rod 8 ft. long. Price of gadder frame $4165, f. 0. b. factory; 
weight 2,550 Ibs. Price of drill (extra) 36 in, feed, $165. Ap- 
- proximate We weight of frame and drill complete, 3,150 Ibs. 


QUARRY BARS. 


5 2 2 
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Light . 2 : : 
3-inch 4 LOC ao? =e 8 4 fs 480 565 945 $150.00 
‘ #214 ee Ss 
7 #2 p ' 
Standard : A, : yeah 
4%-inch 120-0 10 0. a4, 960 1,125 1,625 $187.50 
. 31% ‘2 ae 
3% a4 


Complete Quarry Bar includes carriage, weight and wrenches, 
but no drill. 


* When a 2%-inch drill is used on oor 38-inch Light Quarry Bar, 
or a 24-inch drill is used on the 41%4-inch Standard Quarry Bar, 
a special saddle is necessary. 


gsr ELECTRIC AIR CHANNELHER. 


This machine is operated on the same principle as the electric 
air drill heretofore described. 
The character of current recommended is the same as for thew 


_ electric air drill. 


» 


‘Equipment. — ig : paste 
One complete ‘Electric-Air” Channeler outfit includes the fol- 
lowing: 


One “Electric-Air” Swing Back, Swivel Head Track Channeler 
mounted on a rigid cast iron truck with single flanged truck 
wheels. 

One pulsator rigidly mounted on the truck; one motor, either 
220 volt direct, or 220 volt, 3-phase, 50 or 60 cycle, alternating 
current; and one speed-changing controller. 


Fig. 90. Track Channelers in Operation in the Quarries at 
Bedford, Indiana. 


In addition to the above the following accessories are pro- 
vided: 30 feet of flexible protected cable with connections; one 
drag pole; three 12-foot sections of track and one 6-foot sec- 
tion; one set of lifting bales; one spare chuck clamp; one main 
fuse box; a full set of wrenches; a full set of tools; and selected 
extra parts covering both the mechanical and electrical parts of 
the equipment, Channeler steels are furnished only on order, at 
extra cost. 


Price, complete, $4,250 net, f. o. b. factory. 


a 7 - . y 
When requesting quotations on rock drilling machinery, 
following information should be furnished the manufacturer: 


In Quarrying. 


| * 4. Give the location of work, whether on surface or under- — 
a ground. : Bs 
3 2. Describe the nature of the rock, whether sandstone, slate, 
limestone, granite, marble, etc. State whether the material is 
hard, medium or soft. ‘ 
: 3. Is the quarry output in dimension stone or simply broken 
Z rock? ; 
3 4. If the material is shelly, state whether it is tight or loose. 
5. What is to be the extreme depth of holes? Are there many ~ 


or few of these deep holes? 


Fig. 91. The “Broncho’’? Channeler on a Side Hill at the — : 
Waverley Marble Quarries, Tuckahoe, N. Y. ay 


6. What is the average depth of the holes to be drilled? 


-— (This is important.) 
7. What is to be the average diameter of the holes at the 
pottom? If undecided, state whether dynamite or black powder 


is to be used. 
8. What is the greatest distance to which steam will have to 


be piped or will ever be used? 

9. A rough sketch of the quarry is very useful and also a 
small sample of the material to be quarried. If the latter is sent, 
it should be properly Jabeled with the name and address of the 
ae sender and prepaid; a 3-inch or 5-inch cube is a good size. 


Nj . 2 E Fe 
_._In Sewer or Trenching Work. ee 
WaT: Give answers to questions Nos. 2, 4, 6, 7, 8 and 9 above. . 
ie 12. Give the width and depth of the trench, stating the depth a 


£ the rock which is to be removed, and depth of earth \if any) 
over the rock. 


In Metal Mining. _ 


13. Give full information as to the nature and quality of the 
ore. 


14. Describe the general system of mining. : o 


Fig. 92. Front View of the “Electric- 
+ Air’? Channeler, Showing It Ad- 
justed for Making a 
Transfer Cut. 


15. Give the dimensions of the shafts, drifts, stopes and winzes 
which are to be driven. 
16. If a compressed air equipment is desired, answer the ques- 
tions under the heading of “Compressed Air.” 
_ In Tunneling, 
By 17. What is the nature of the material which is to be passed 
through? 
“A 18. Dimensions of tunnel? 
19. What is to be the total length? 
20. Are heading and bench to be driven together, or will a 
heading be driven first and the bench removed afterward? 
21. Is the tunnel to be driven from one end only, or from both? 
22. Are intermediate shafts to be sunk? If so, give their depth 
and cross- section, and describe the material to be penetrated. 


Bi 


a om a 


ai ea ites are maces Reeaaity accessible. In such cases ans’ 


= 
the questions under the heading “Compressed Air.” 
In Shaft Work. 

24, What are to be the dimensions of the shaft? 


penctbated. If compressed air is to be used, answer the ques- 
tions under that head below. 


oh In Submarine Drill Work. “es 
é 26. Give the greatest depth of water over the rock to be 


excavated. 


No. 93. No. 11 “Imperial’? Wood 
Boring Machine. 


27. Give the depth of rock which is to be blasted and the 
depth of the holes to be drilled. If possible, state a maximum 
; and minimum depth required. : 
4 28. Give the rise and fall of the tide, if any. 
: 29. Give the velocity of the current, if any. 
30. State whether the drilling is to be done from a scow, pon- 


toon, platform or whatever support is used. 
31, State whether the rock is covered with mud, clay, gravel 


or sand, and if so, to what depth. 


_ Where Compressed Air Is to Be Used. 
eS yee 32. State the altitude above sea level at which the compressor 
is to be located. : 


et HANDBOOK OF CONSTRUCTION 


et A Mee : 


33. Givea general idea of the location and arrangement of the ~ 
plant, ; 
34. State how near the plant is to fuel and water, and the 
kind and cost of the fuel. 
35. State how far the compressing plant is from the work to 
be done. ; + 
36. If other machinery than drills is to be run by air, give 
the cylinder dimensions, the speed, the pressure necessary, the 
running time, the location, and other information likely to be of 
service. 
387. State whether the compressor is to be run by steam, 
electricity or water power. 


Fig 94. Drilling Frame Bolt Holes in a Locomotive Frame. 


38. Give the steam pressure which is to be used. 

39. State whether the compressor is to run condensing or non- 
condensing. If condensing, state quality, temperature and quan- 
tity of water available. 

40. If a boiler is already available, state its rated horse-power. 

41. State how long the work is to last, and whether the most 
economical or a cheaper plant is contemplated. 

42. If electric power is to be used, state character, voltage and 
frequency of current available. 

43. If water power is to be used, state head and quantity 
available. 


44. If compressor must be sectionalized, state limit of weight 
Permissible. : 
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Style 

Size bi) 

“Weight (Lbs.) 

Length (Ins.) 

Length of Feed (Ins.) 

Diameter from Side to 
Center of Spindle 
(ins.) 

Morse Taper Socket 
(Ins.) 

Squere Tap Socket 
(Ins.) 


Size Twist Drill Will 
‘Drive (Ins.) 


Size of Wood Bit Will 
Drive (Ins.) 


Reaming (Ins.) 


Tapping (Ins.) 


Flue Rolling (Ins.) 


R. P. M. at 80 Lbs. 


Cubic Feet of Free Air 
at 80 Lbs. 


Hose Connection (Ins.) 


90T HIAV.L 


e “Down” holes in rock forming a aout which will not epidah 
out must be cleaned at intervals—usually at every change of 
steels. For this purpose the sand pump is used. It is a sec- 


SAND PUMPS. 


tion of wrought iron boiler tube having a valve at its lower 
end which opens to admit the slush, but closes when the tube 


is lifted. At the upper end of the tube a chain should be 


attached, made up of several links of rod by which the pump is 
forced to the bottom of the hole. A ring at the last link pre- 
vents the chain from dropping in the hole. The two-foot length 
is used for cleaning holes without moving the drills; greater 


‘lengths are intended for deep holes. Standard sizes and prices 


are tabulated below. 


TABLE 107—SAND PUMP WITH BAIL 


cr 


Outside Diam. No. 1 No. 2 No. 3 4 No. 5 
SIMESD IAS ccacccsears tere 1,;-inch 1¥s-inch 1}{-inch Le sachs 2% -inch 
Standard 
Sizes Ln. Price Price’ |; “Price Price Price 

In stock 2 ft....$1.00 $1.00 $1.25 $1.50 $2.50 

In stock 4 ft.... 1.50 1.50 ' 175 2.00 3.00 

To order 6 ft.... 2.00 2.00 2.25 2.50 3.50 


For each addi- 
tional foot of 
length add .... .25 .25 «25 -30 .30 


Note: Above prices are for pump complete with valve and bail, 
but do not include a chain or rod. 


Net price for stone drills at Boston is as follows: Stone drills, 
1 and 1%-in. octagon steel, 2 to 6-ft. lengths, 12 cts. per Ib. 

The net prices at Chicago for hand drills for stone, marble 
and granite are as follows: Ball drills, 7 ft. long, 8 lbs. weight, 
$2.85 each. 


TABLE 108—MISCELLANEOUS DRILLS 
Each Per Doz. 


WO LOBS RO ee GIN rologic Cram Use OURS 1 OT UIQ TIL OOOe $0.30 $3.00 
Pe aD. XL OMT rec ela ale, Vordicre: ce teele anise eae te ee eae -35 3.60 
Pe KLIN 5) olSavesie se eSureelalesvepaerneechayeoemaeletcn anurans .40 4.00 
Pas DIVA SLI ie ce oie Brae em One RNG. Me Rhee a aE 45 4.50 
SPIE Cabin, “5 resect. eons ieee Lene ee eee ee -60 6.c0 
cA OG UT pean as eke Sa seem ar irc Meme orae otter oe ik Mtn be -70 7.20 

HB tra SUG xi nioe fern bscteaisiers Sama eee 115 7.50 


Net price for drills is as follows: Stone drills, 1 and 1%-in. 
octagon steel, 2 to 6 ft. lengths, 12 cts. per Ib. 


Blacksmith drills operated by hand power, for drilling holes up 
. 1% ins., weigh from 90 to 150 lbs., and cost from $12.00 to 
25.00. 


‘ELECTRIC GENERATORS 


An electric light plant with generator driven ‘by a gas engine 


of special design has the following specifications: 


Direct connected sets: 


: TABLE 
a hee i 
> aa 
a 2 ‘2 

; ue ca) = 
i BS 5 
a Ay SAE : rs] 

: x on ne ® 
| aw e fo) 

8 350 i 2,200 5% K. W. 
10 350 1 2,600 6% K. W. 
12 SipiD 1 3,000 7% K. W. 
18 825 2 4,000 12 K. W. 
25 325 2 5,000 18 K. W. 
35 300 2 7,000 27 K. W. 


The shipping weight is about 500 lbs. more than the total net . 
Regular equipment consists of rheostat, muffler, spark 


weight. 


109 
on leans 
=e S uo 
cacs O] 
pA O= 
a= SH 
ee 
[= He 
i} 
3) - 
80 950 
100 1,000 
125 1,300 
180 1,950 
250 2,100 
350 2,800 


EES; 

Es 

2B 

ao 

= ®O 
fa Ay 
3,925 $ 855 
4.375 945 
5.350 —«-1,080 
7,050 41,486 
8,425 1,800 
11,500 2,430 


coil, ignition wire, wrenches, and gas regulator with gas engines. 
The following are excerpts from records of tests made in 


actual service: 


12° Ei. i- 
rect Connected -~ 
to 7% K. W. 
Generator. 
IOL ete ro) scale site ..... Manufactured 
as 
Value of fuel ..... 600: BS Ts UU: 
per cu. ft. 
GCostof fucl es cen $1.00 per thou- 
sand ft 
Duration of test 5 hours 
AMPeCTres~ ..2sec0- 65 
VIOUES AEaihe eketorsve le etree 120 
Fuel consumed per 
TROUT Be ares eucteeiers 260 cu. ft. 
Cost of fuel con- 
sumed per hour. 26 cents 
Cost of fuel per 
BRS St Woman eo ierethere 3% cents 
Cost per hour per 
60 watt lamp... $0.002 
Efficiency of gen- 
OVACOT a iaietseworerecete 80% 
H. P. developed by 
ENING) esse Slers)s 13 
Temperature cool- 
ing water ig 
charge ... 162° F. 
Temperature ‘of 
YOON! 5. 3\6 eis) COON 
Temperature of 
generator ae 
end of test..... 132°F, 


TABLE 110—I 


Where economy of space is not 
installed at a saving in first cost. 


Test Made at Test Made at 


Pittsburgh, 
Pas, 25. owe, 
Belted to 22 
K. W. Gener- 
ator. 
Natural gas 
TLRS Dew. 
pericus ft 
271% cents per 
thousand ft. 
5 hours 
128 
eat 
303 cu. ft. 
8 3/10 cents 
$0.0057 
$0.00034 
85% 


26 


175° F 
85° F. 


DO SETS 


necessary, belted sets may be 


Test Made at 
New York 
City, 10> Foes 
Direct Con- 
nected to 6% 
K. W. Gen- 
erator. 

Gasoline 


78° gravity 


14ce per gal. 
eae 


119 ii 
11.25 pints 
19.7 cents 

$0.033 


$0.002 > ‘ 


78% 
10.2 


LTO SSH 
88° F 


105° F. 


—FHngine———, ———Generator——_, | 2 
4 : Capacity in Acai Pel 
56 Watt Sizeof _ 

. Price. K.W. Lamps. R.P.M. Pulley. 


% 6"x 
: OlEX: 
LER 
OX: 
9" x 
Ox 
12”=x 6 


ELECTRIC MOTORS — 


Hlectric motors used by contractors in general construction 


work range in size from a fraction of a H. P. to about 150 H.-P. 


Direct current motors may be furnished shunt, series or com- 
pound wound. Shunt wound motors maintain a perfectly con- 
stant speed regardless of load. They are used when constant 
speed is required under changed loading. conditions and are par- 


ticularly suitable for driving line shafting or groups of ma- 


chines operated by one motor. Series wound motors vary in 


speed in proportion to the load carried. They exert a very 


strong start torque and will race if allowed to run free. They are 
particularly suitable for operating cranes, hoists, etc., where 
frequent reversals are necessary and where the speed of the 


- motor is constantly under the control of an operator. 


Compound wound motors combine the advantages of the shunt 
and of the series wound motors. They will vary in speed under 
changed loading conditions more than a shunt wound motor, but 
they will not race nor slow down under a heavy load to such an 
extent as a series wound motor. They are adapted to driving 
pumps, etc., where fairly steady speed and starting torque are 
required. 


The single phase alternating-current motor has been quite well 


j developed during the last few years, but it has as yet come into 


rather limited use. The polyphase motor has come into very 
general use, its relative simplicity being a strong feature. These 
induction motors may be either of two general types, the 


; squirrel cage type and the slip ring, or wound motor type. The 


Squirrel cage type is the more simple and has no moving con- 
tacts, and hence no wearing parts except the bearings. Relative 
freedom from sparking is assured and the motors can be used 
with some safety in locations surrounded by inflammable or 
explosive material. For constant speed service with fairly in- 
frequent starting or with frequent startings on circuits where 
close voltage regulation is not essential the squirrel cage is the 
preferable type. The slip ring type, however, by the use of ad- 
justable starting resistante in series with the secondary, will 
start a given load with less current, and is therefore preferable 
where frequent starting with heavy load is necessary and where 
close voltage regulation is essential. The slip ring motor is 
also useful for some kinds of varying speed service, notably 
hoists and cranes, where its service is comparable to that of a 
series wound d. c. motor. 

Motors for variable speed use are designed for intermittent 
service of a maximum of 30 minutes duration and this reduces 
the cost. Motors when well protected have a long life. The 
brush is the quickest wearing part and one will last from 1 to 
4 years, depending on the care given and the kind of service. 
When a motor is overloaded the brush sparks and, therefore, 
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TABLE 111 


......Alternating current 
soss..Direct current 
.......Alternating current 
-......Direet current 
.......Alternating current 
wseee-- Direct current ~ 
.......Alternating current 
veeeeesDirect current 
-++...-Alternating current 
.Direct current % 

...Alternating current 
2S ae Soe Ree -Direct_ current: 


eelokeleheleletele) 


Squirrel cage 


Shunt wound ~ 


Slip ring 

Series wound 
Squirrel cage 
Shunt wound 
Slip ring 

Series wound 
Squirrel cage 
Shunt wound 
Slip ring 

Series wound 


Prete. Chee igc oN ae. 00°F2F ose - 00°88 0g¢ 02 AI 
merrrs0c 7 0Sth tt op fe 00°82 G42. 00°82 GZ, 02 IH 6 
Kg XOT  G@S‘t —-00°S6T 09z‘T 00°06 OST'T 00°98 Ogt'T ST AO “ts 
WL XOL Gest —-00'9FZ a8 00°98 0S 00°62 0$L GI AA ; 
memes XSL OTL “T rere s Bey s 00°S08 ora 007008 GZg gE ap 
HS xEl = 002% Ses 00°9S8 GLe 00'FFE eLe GI JH 
#8 Sor. OLE T SeoK ae 007008 09%, 00°96Z 0SF, rat Ge) 

AG XB 08, 00°09 OIZ‘T  00°9ST OOT'T 00'SST OOL'T OL Cici 
%LXOL S2s‘'t 00°26 OF8 00°88T OLL 00°F8T OLL ot dO 
%SxXel  OLLT ose st 73 00°908 GGé 00°20 Gee. ot AD 
%q xg 089 00°SIT oss 00°ZIT 00%T 00°60T 00#'T % L ad 
Aq xg 08), 00°8ST - O16 OO'FST —_ $28 00°0ST G28 %), ici 
%L XOL = 989T Peat cant 00°98 GLE 00°SEZ GLE % b cr 
V8 XgT 002‘Z eeeeee eree eoeereee tes 00'98§ Ost, AL AH 

meee X9 6S (0°F6 OStT 00°26 00st 00°68 008'T g cre) 

%G xg 089 00°F EE O0'T  OO°LTT G86 00°60T G86 g ad 
Yel XOT | $28'T se Cae Wise 00°Z61 08s 00°88 08 g IO _ 

%G xg 082 s Sste re pune 00°88 OLF 00°9SE OLP %E ice 

+ x9 | “G6S 00°86 ° 000T 00°06 O16, 00°88 O16, HE WO A 
%E XG 00% 00FL 099T 00°02 00ST 00°69 003‘T g ad Ke 
% x9 G63 re A nar 100786 - 099 00°06 099 ' %% ite) a 

Baq xg 08h eeeree eee eee eee ee 00°8ST GLa, he Sick 

€ XP 092 00°9F 009% 00°F 00g's —-00°&F 008% Z lV 
%e xg 00% 00°FL OOL'T 60°02 000'T 00°69 000°T Z ad 

@ Xb 09% 00°9F GZ6'T 00°FF O$4T 00° OSL'T AT AV 
He xg 00% = prea a: 00°89 02, 00°29 OSL, “AT ad 

Z x rat eeu S eau 00°88 0093 = O0"LE 009°2 T JVV 

@ XP 092 00°9F OSZ‘E 00°F OST'T 00°F Ost'T I Re 

He xG 00% putin see Be: 00°82 00S, 00°TL 00g T Ad 
%e~ XE oat ake aap 00°8¢ GIST  00°LE g18‘T % aVV 
Ae XG 00F eeeeee eevee eeeeee ee 00°E2 GLE We wa 
%™z xe GL Ets aoa, 00°L8 0Sz‘t 0098 092‘E % aVV 
Az xe ert eee eee eee eeeeee Pe ae 00°LE 6&6 86 AVV 

Axe 06 pangs “ue 0022 $ O88'T 00°22 098‘T % 9-D 

SlxZ 06 eeeeee eevee cere eee eevee 00°LZ ¢ G26 SA 9-5 

‘sAOTING ‘SSOID) 201Ig *peeds ‘011d ‘peedg O0LIg ‘peedg EE ‘QUIVI LT 

YM xddy —S}10A 00S—~” —s}19A 082—" —s710A §1I—” 


- SEIOA 00$ GNV 08% ‘SII YOM SUOLOW GAAdS LNVESNOO LNAUUAO LOaUId—zZit aATAaVE 


= 


0019 00°006 019 00°086 O19 00°000'T 019 ras COIs 
0019 00°16 OFS 00°3L6 O6F 00°086 06h 00 ULIAL : 
006% 00°98L OLS 00°82 gg 00°98 GT Gc) AT 
0019 00°2S6 GOP 00°96 OLE 00096 OLE. Gg) JIA 3 
0067  00°RZL OLP 00°02 GSP QO0G2 es (eay 09 aT 
09h = 00 FFG G88 90°0FS 0g 0084S 0g2 09 DL 
GLLS 000 496 00°38h G18 60'38F G18 0g aL: | 
0h 00°04 069 00°38 G29 00'0FS Gz9 0g Ces 
006% 00082 OLE. 00022 08s 00°08L ose 0g AT 
0994 00°0FS gg 00°0FS GL 0004S GL GP As 
GLL‘S 00°98F OL 00'FSP 002 00°S&F GOL 07 ci 
Osby = 0004S OLS 00°089 STg 00°98 GTS 0F RST Te o 
002% 00°998 G86 = -—s«OO' FFE 0g8 00°88 098 gg JH om 

SLL 00°98 | 089, 00°hSP 009, 00°F 009, cg al a 
OLLT  00°8TS SST 00218 0S0'T 00°808 0g0'T 0g ea) 
002% 0°24 eB 00°0FE 092 00°FPS 0S 0s JH 
006°F pac een Sse 00089 Ole 100'SEL 01% 0g AT 
Osh Stes Ss 007085 GLE 0008S GLe 08 Ops! 
OTL — 00°0TS: 066 00618 006 00808 006 GZ GE) 
002° 00'%SE \ 4889 00°0FS GZ9 OOPS © G29 GZ aH : 
Gea‘T O0;8ns = \  0g0'T 00°0Z 096 00°98 096 63 Aa 
OLLT 00'8TS \ O82 00°908 ca 00°908 GIL 0% ap 
"sSOID ‘OTL ‘peedg ‘20TIg psedg ‘90TIg ‘peedg ‘d-H ‘OWIB IY 
Pe eC Vie eS LON O09 anne STIOA NEG ———7 8 1OA St T——_7 
penul}u0pD 


SLIOA 009 GNV 0&2 ‘SIT HOA SUOLOW GHAdS LNVISNOO INGYUNO LOMYIG—ZIT ATavL 


For meqnicoloaed motors with gridiron doors add 5 per cent to. 


et price. 


remainder are multi-polar,. 
When operated at 110 or 220 volts, speeds will be approximately 
4 per cent less. 


f ‘Speeds may vary 5 per cent above or below those Beton 


If sliding nase or pulley are not wanted deduct 2 per cent from 
net price for base and 1 per cent from net price for pulley. - me 
Frames G-6, AAF, AF, BF and CF are bi-polar machines; the 


TABLE 118—SINGLE PHASE SELF-STARTING MOTORS FOR 
110 OR 220 VOLTS, 60 CYCLES 
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an: oe boxes are furnished with 7%, 19 and 15 H. P. motors 
on 


i ies include sub-base and belt tightener attachment. 
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Elevating Grader and Wagon Loader. 


Fig. 96. 


ELEVATING GRADERS , 
‘ These machines are generally drawn by twelve horses (eight 
in front and four hitched to a push cart behind) or more, or by 
a traction engine. The machine consists primarily of a plow 
which casts a furrow on a transversely moving belt that elevates 
the earth, and dumps it into wagons or at one side. See Figs. 96 
and 97. An elevating grader of the best type with a combined 
wood and steel frame weighing 10,000 lbs., sells for $1,050 f. o. b. 
Indiana. The advantage of the combined wood and steel frame 
lies in the fact that, a machine of this type being subject to 
great strains, if a steel channel, angle, or tee is badly bent it is 
generally necessary to send to the factory for a new part; if a 
wooden beam is broken a new one can be made and fitted on 
the job. This machine will excavate and dump on the bank 
1,000 yards per ten-hour day, or load 500 to 600 yards in wagons, 
wherever stone or roots are not of sufficient size to impede prog- 
ress in plowing, and where the ground is free from frost, and is 


rig. $7. Keversibie Graver. 


firm enough to support the machine and the teams. A 16 H. P. 
traction engine or 14 horses are necessary to operate one of the 
typical machines of this class. 

An all steel elevating grader of the reversible type with a 32- 
foot elevator complete, which the manufacturers claim will load 
one 1% cubic yard wagon a minute or 900 cubic ten per day, 
costs $2,000. The elevating belt is propelled by a 7 H. P. steam 
or gasoline engine on top of the machine, total weight with gas 
engine 14,000 lbs., with steam engine 17,000 lbs. A heavy trac- 
tion engine for pulling and for supplying steam for the belt 
engine is necessary. 

The following is the cost of stripping a gravel pit, covered 
with sandy loam, with a number of pockets of varying depths up 
to 10”. The contract called for the stripping of a space 3,000. 


feet long and 250 feet wide, and the placing of the material in 
storage piles in the rear. 


siete ae Ls ree atice pet ae 6 1% ward a 
No. 2 wheelers, and 2 plows. Wheelers were used to 


avaie the pockets. More wagons should have been provided — 
as the grader was delayed waiting for them. 
rs 19,970 cubic yards were stripped during the month of Septem- 
3 _ ber, 1909. 


‘< Grader— 
m2, Teams on push, 924 days, @. $5.00... ...<2ccccees sees $ 300.00 
_ 8 Teams on machine, 24 days, @ $5.00...........0022002 960.00 - 
= _ Wagons— x 
Fs eee AMIS. oe aySa ear Ge Ok arses -s coreve eis clereile alaveis 6.86, viene «+e 660.00 © 
‘ “Wheelers— ; 
38 Teams on wheelers, 11 days, @ $6. Oi Zee re soit stede tate P ees os 165.00 
_ 1 Team, on plow, 11 days, @ $5.0 Sgesttats Cup eeeruteReee reer emcee eels 7 65.00 
1 Team on scraper, 11 days, @ 35. OO eet syuee Reeve e gua avticae 55.00, 
Labor— ee Za 
Sean OsicESTIICN IRM el cpanel paUatel ayiat cna tasottls ole smlacnial ers, «wate whsartelele oy 8 artuae 85.00 
1 Mucker, 24 days, @ ‘go. OOnsseS ane Pea ois shies vetonatalerel oy eee ae 48.00 
> Corral man, 28 days, DES 2500 5 eta cer MA eis ee ie laters oo 56.00 
pic econ drivers, 24 days, Se 2orsics Ss ieee Gusts eee Pe 108.00 
TOLALTEGSt. ab 02 24— CONES PCTS VALG sive s vis sane + sarees $2,492.00 © 


Mr. Daniel J. Hauer gives the cost per cu. yd. of earth excava- 
tion with elevating graders on several railroad jobs. The fol- — 
lowing rates of wages were paid for a 10 hour day: 


PROVEMUAN ves sores ooo mee RONDE NORG ECE Cal es POAC ROL ERC NEDN? PRS Mites PROTO 
Operators. on erader Bretelstereusts SRR Cents. ARE RAE. PaO eer 1.50 
PaADOreTSeanad “aim GIVCI rots as. tokens bos o aiserel bo ele SO wa velerene Uinbes 1.50 
IVS NINO C Mer eianot ekoeac hgh team tae cers: © opie sie sualolal s)ietta ieee, Yel(aite ve) fei-s, a: silahereriei shave 2.75 
Mati © tan oper coe atevresohelererenal saeteNor aici sebre al en aK oss e/a Petes iolel's) ale) 6 aine sparete 05 
Superintendent BEI de Ect OO LE) OE EO OD ER a ae 3.00 
BRACE ODE) 9 isie'e-s aus. eMstol sie) o)2,-Mle's ohishetecg eile. eb is, oa! 00. 06) # .eF¥ie delle scalys 2.50 
eehionse teams and 12) Qxivers sclercieieleiecc «ci 5 lee etwas « 22.60 

WeIOVSe Teams ald GL GVIiViCMe: sec sisters) cio 05) «Las 10,010 00100 6 sie 0 ee _ 4.60 
a lorse teams and 1 GriVeP eee ciects so = ole 6 coe cme cle gins ~ 6.25 


Ex. Bx. Ex. Ex. Ex. Ex. Ex. Aver- 
Ti, II. Til. IV. Nip ils VIL. age. 

Loading ...$0.130 $0.067 $0.085 $0.108 $0.061 $0.098 $0.153 $0.160 pee 
Haulins — wes PLT 078 Slut .149 BOLL .094 .260 2127 
Dumping .. .041 011 019 019 018 049 050 029 
_ Water boy.. .001 002 002 003 002 003 002 002 
Foreman ... .012 007 015 .010 + .006 909 015 010 


/ Total ....$0.295 $0.165 $0.238 $0.289 $0.164 $0.253 $0.480 $0.268 
= Lead,: ft-...  -400° 1,000 600 700 500 500 1,700 804 
per day.. 206 380 300 284 417 260 167 288 


Mr. Gillette places the average output of elevating graders 
 Joading into dump wagons at 500 cu. yds. per day, and estimates 
_ the interest and depreciation as 20 per cent of the first cost 
- distributed over 60 working days per year. The author has 
found that the life of a grader is from 5 years to as much as 12 
_ years when the grader is well cared for. 
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Fig. 98 10x10-inch Cylinder Simple Portable Engine. 


CTT 


Fig. 99. Ajax Center Crank Engine on Skids. 


ces and sizes of simple center crank engines, 


without bo e 


4 


Price. I. P. Bore. Stroke. R. P.M. Weight. — 
$116 4 446 = -g 225 - 750 Ibs. 


127 5 5 6 215 825 lbs. 
142 6 5% 8 200 . Lr 2tO bss 
153 | 8 6% 8 206 1,309 lbs. 
173 10 7 10 190 1,959 lbs. 
184 12 1% 10 120 2,025 lbs. 
211 15 | 8% 11 175 2,375 ibs. 
229 18 9 11 170 2,459 Ibs. 

_ 280 20 91%, 12 150 3,230 lbs. ?~ 

“1 293 25 cv LO 12 140 3,600 Ibs. 
369 3075 --e, AO 15 130 4,300 lbs. 
403 35 11 15 130 4,950 lbs. 
451 40 eae 15 125 5,3501bs. 


\ 


= 


a The prices of the same engines mounted on locomotive boilers, 
; which, in turn, are mounted either on wheels or sills, are as 
follows: 


b 
4 
2 
5 
J 
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egsu 


speed 
Length on | 
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CUSLOT 


ak 
cocoon Stroke, 


RS 
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WOmmome 


rmmoONNOcCo Bore, 
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 ~1580 50 16,400 1,393 50 14,400 13 16-7 120-30" 30 
Prices include all fittings. , 


III—COMPOUND PORTABLE ENGINES 


Length of Bore and Steam - 

- Stroke (Inches). Rated H.P. Pressure. Price. 
5%x 8%x10 9 130 lbs, $ 750 
64%x 9 x10 2 130 lbs. 845 
(eal). Salt?) 15 130 lbs. 940 
7%x11 x10 20 130 lbs. 1,035 
94%x13 xi1l 25 130 lbs. 1,130 


For straw-burning attachment, including jacket on boiler, add 
$47.00 to prices above. 


PORTABLE ENGINE EXTRAS. 


Brake for portable, engines Mtr rer. teranteleuc eterelievels-clelejelcisie elevevers 79) a0 0) as 


Driver’s seat and footboard for portable engine, net, cash. 215 
Portable engine tongue with doubletrees and néckyoke, net, 


GASTL Wei'sves see, sucker e oleic stele’ ate terelcteiatereletebeteielie ctoteleheyensie ainksiate: sheleneue .25 
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The stationary steam engine shown in Figure 


f is, ° 


box-bed type, made very heavy; balanced fly-wheel and pulle 


ravey | 
D slide valve; complete with all fittings except steam connec- 
tions, exhaust pipe, and governor belt. 


x 


Horse-power ......... 15 

No. of revolutions.... 175 

Cylinders, diameter and 
stroke, inches..... 84x10 


Diam. of flywheel, ins.. 66 
Leng. of bed plate, ins.1,000 
‘Width of bed plate, ins. 80 
Diam. of pulley, ins... 34 
Face of pulley, ins..... 9 
Weight, complete, lbs. 2,700 


Price 


A 


40 55 60 y 
130 125 125 
12% x15 14x18 14x20 
96 107 108 
2,000 2,500 3,500 
100 122 134 
54 60 60 
14 16 16 
7,000 9,000 10,000 


$505.00 $670.00 $716.00 


Fig. 101. 


. 


Stationary Engine. 


ESTIMATING THE HORSE POWER OF CONTRACTORS’ 


ENGINES. 


The size of an engine is usually expressed in terms of the 
diameter of the cylinder bore by the length of the pision stroke. 
In a 6x8 engine, the cylinder has a bore of 6” and the piston has 


a stroke of 8”, 


This stroke is, of course, just twice the length 


of the “throw” of the crank arm. Bear in mind, therefore, that 


cat e is the bore 
n, and not by the full 


cylinder. i ' E 

_ If a contractor’s engine is designed to have a piston speed 
oe 300 ft. per minute, and is using steam with a boiler pressure 0: 
100 Ibs., it is an easy matter to deduce a very simple. rule for 
estimating the horse-power of the engine. The following rul 


e is precisely correct when the product of the piston speed by the 
a mechanical efficiency is equal to 1050; and this is ordinarily th . 
a case with contractors’ engines having cylinders of 8” or more in 
* diameter.. 
2 
= RULE: To ascertain the horsepower, square the bore of the as 
eylinder and divide by four. : : 
Thus, if the engine is 8x8, we have a eylinder bore of 8. 
Hence, squaring 8 we have 64, and dividing by 4 we get 16, which pa 
is the horsepower. This is the actual delivered, or brake, horse- oe 
power. Hor small engines, whose piston speeds are usually less, is 
it is safe to divide the square of the bore by five instead of by 
four. A 6x6 engine would, therefore, have 7 horsepower. 
If the engine has two cylinders (duplex) of course the horse- 
power is twice that of a single cylinder. , ; 
Gasoline Engines are usually furnished with the machinery 2 
they are designed to operate, and for that reason when machinery 
which may be operated by gasoline is described, the price of the rs 
engine is included in the total cost. However, at times, it may 
be desirable to equip a piece of machinery now driven by steam 
or other power, with a gasoline engine. 
The price of 4-cycle marine engines of the very best type isi 
as follows: : 
TABLE 115 
No. Rev. 
Ef, BP. No. Cylinders. per Min. Weight, Lbs. Price. 
12 2 500 240 $ ° 4505 Ss 
18 3 500 800 600 
24 4 500 9&0 925 
40 6 550 1,350 1,425 
20 2 450 1,050 825 
30 3 450 1,400 1,275 
40 4 450 1,850 1,375 
2 60 6 500 2,600 2,200 
50 6 700 1,000 1,875 
- 80 6 650 1,900 2,450 


This price includes all equipment. 


A gas, gasoline, distillate or alcohol driven engine, of horizon- ~ 
tal, water-cooled type, Fig. 102, has in a single casting combined 
2 a cylinder and cylinder head, which does away with joints in 
‘Sa the water jacket. Both induction and exhaust valves are me- 


chanically operated and separately caged. The igniter is of 
make and break type and is attached to the end of the cylinder ‘ 
as a single plug. The governor is of the flyball type running 
in ball bearings. Each engine has two fly wheels with split 
hubs, lugs on the arms provide for attaching pulley to either 
side. When equipped for gas it is provided with an improved. 
type of cock which is graduated to obtain and instantly regulate 
the mixture. When equipped for gasoline, distillate or alcohol, 
a pump delivers the liquid fuel to the vaporizer. The ratings, 
dimensions and prices are as follows: 


BE cnies 4 6 8 15 20 25 30 
erica 350 325 275 250 220 200 190 
Pulley -... v12x6 15x6 18x6 24x8 26x8 28x8 28x10 
ie 24x36 28x56 32x66 38x83 44x95 48x108 50x120 
_ Price ..... $185.00 $260.00 $320.00 $525.00 $675.00 $750.00 $850.00 


Fig. 102. 


The engines are furnished with the following equipment: Oil 
cups, wrenches, exhaust pot or muffler, can of cylinder oil, bat- 
teries and gas regulator: Twenty gallon gasoline storage tank, 
cooling tanks, magnetos or dynamos, friction clutch pulleys and 
other accessories are not considered a regular part of the equip- 
ment as requirements in each installation are apt to be special. 


A magneto costs $10.00. <A elutch costs $20.00. 


A small but powerful gasoline engine, known as the Farm 
Pump Engine, may be attached in a few minutes, and used to 
operate small pumps, saw rigs, grind-stones, ete. This engine 
is of the vertical type, air-cooled; its weight with battery box, 


ignition coil, and batteries, is 280 Ibs., crated, 330 lbs... It con- 


ry, is $70.00. (See-Figs. 103 and 104.) cehe 2 
igine, mounted on a wooden base, with a side-sucti n 


hragm pump costs as follows: 


3 in. pump, without hose, 


Fig. 103. The Diaphragm Pump. 


$110.00, capacity, 2400 gals. per hour; 4 in. pump, without hose, 
$130.00, capacity 3800 gals. per hour. With a bottom suction 
diaphragm pump, without pipe, this engine costs as follows: 


ee Fig. 104. The Grindstone. 


E \ ; 
3 in. pump, $108.00; 4 in. pump, $125.00. The engine without 
pun 1p or hose, but with frame and all connections, costs $90.00. 


en 


costs: 5 in. pump, $105. 00; 3 in. pump, Hot 00; engine wiht frame 


and attachments, $85.00. 


The same outfit with a tank pump, costs $105.00. 
The shipping weight of any of the above outfits is about 500 


Ibs. 


Fig. 105. The Pressure System. 


A very simple gasoline engine is shown in Figure 106. It is 


of the open-jacket water cooling system, gas-tank in iron base, 


governor of the inertia type, make and break ignition, and the 
equipment includes muffler, coil, wrenches, oil can, ete. 


Fig. 106. 8 and 12 H. P. “Bull Dog”? Sawing Outfit, Complete 
with Friction Clutch and Saw Blade. 


1S a 3g Speed. Weight. 
1% 400 275 
24% 400 475 

5 3875 800 

6 875 1,050 

8 375 1,800 
12 360 2,100 


Pulley. Price. 
6x4 ins, $ 70.00 
8x4 ins. 110.00 
12x6 ins. 200.00 
14x6 ins. 215.00 
18x6 ins. 295.00 
20x6 ins, 425.00 


The price of the above engines, mounted on a truck, is $56.00 
extra. Engines up to 6 H. P. are mounted on a hand truck, and 


the 8 and 12 H. P. on a steel truck. 
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NDBOOK 0! ONSTRU IN 

Vertical gasoline-driven, water-cooled engines of a ce 
make are furnished in the following models and outfits: ; 

Model T—Outfit A.—Equipped with automatic throttling gov- 
ernor, iron foundation base, and driving pulley. Governor is of 
the vertical flyball type which may be set to operate at any 
desired speed by means of a thumb nut. This engine is suitable 
for driving saw-rigs, small machinery, and in small machine 
shops, electric lighting, etc. 

Model T—Outfit B.—Same as outfit A, except that the base is 
extra, and the driving pulley is different. Suitable when mounted 
on skids or trucks for portable rigs, harvesters, binders, mixers, 
well-drills, etc. Model T—Outfit C_.—Same as B but without the 
governor. Suitable for steady pumping, etc. 


Fig. 108. Model “R’’—Outfit ‘‘D.” 


Model R—Outfit D.—Equipped with iron base, extra fly wheel, 
with driving pulley, and automatic ball governor. Suitable for 
small machinery. 

Model R—Outfit E.—Same as outfit D, but without the base 
and the extra fly wheel with driving pulley, for which a cup 
pulley is substituted. Suitable for portable work in driving 
small pumps, saw-rigs, etc. 

Model R—Outfit F—Same as outfit E, but without governor. 
Suitable for pumping, driving railway velocipedes, hand cars, etc. 

Extra fly wheel for Model T outfit costs $10.00. Foundation 
bases for T-B or T-C engines, $16.00; for R-E and R-F outfits, 
$10.00. Extra pulleys for R-D or R-E engines, $3.00. Magneto 
for T-A and R-D engines, $16.00. Portable hand trucks for these 
engines, fitted for 7 in. iron wheels, cost: 4 to 6 H. P., $12.00; 
8 to 12 H. P., $16.00. 


Sten ai tye 


ENGINES» 


TABLE 116 
Price List. 
Standard Pulleys. 
4 2 Dian. Eace. 7s 

H. P. Price. Model. —AInches— _ Weight. 
12 Outfit A $219.00 T-A 10 x 10 600 
12 Outfit B 196.00 T-B 10 x 6 482 
12 Outfit C 176.00 T-C 10 aX: 6 460 
8 Outfit A 186.00 T-A 10 x 10 540 
8 Outfit B 168.00 T-B 10 x 6 437 
8 Outfit C 152.00 T-C 1o x 6 420 
6 Outfit D 124.00 R-D 8 x 4 368 
6 Outfit B 110.00 R-E 8 x 4 245 
6 Outfit F 84.00 R-F 8 x 4 228 
4 Outfit D 104.00 R-D 3 x 4 334 
4 Outfit E 90.00 R-E 8 x 4 215 
4 Outfit F 76.00 R-F 8 x 4 195 
3 Outfit F 65.00 R- 6 x 4 140. 


The equipment furnished includes spark coil, dry cells, switch, 
muffler and 5 gallon gasoline tank. 

Extra fly wheel for Model T outfit costs $10.00. Foundation 
bases for T-B or T-C engines $16.00; for R-E and R-F outfits, 


Fig. 109. 


$10.00. Extra pulleys for R-D or R-E engines, $3.00. Magneto 
for T-A and R-D engines, $16.00. Portable hand trucks for 
these engines, fitted with 7 in. iron wheels cost: 4 to 6 H. P,, 
$12.00; 8 to 12 H. P., $16.00. 

Horizontal gasoline driven engines (see Fig. 109), having the 
open water jacket cooling system, are regularly fitted with the 
following equipment: Standard pulley, oil and grease cups, 

. wrenches and pliers, muffler, batteries, coil, oil cans, ete. The 
cost of the engine mounted is as shown on following page. 


* - o < od 


TABLE 117- <-- 
Revolu- Size of Standard 


Rated tions Pulley Approximate Shipping F 

HP. per Min. Diam. Face Floor Space Weight Price 
3 400 10x 5 28x42 900 $115.00 
5 SiS 14x 6 34x51 1,500 182.00 
7 350 16x 8 38x55 1,900- 245.00 
9 320 18x 8 44x70 2,500 305.00 
12 300 20x12 43x71 3,600 490.00 
15 280 24x14 48x82 4,700 470.00 
18 280 “28x14 48x82 4,800 525.00 


HOISTING ENGINES 
Steam driven engines are manufactured in an immense variety 
of styles. Below are given the average prices of the types most 
generally used. These prices and weights vary greatly, but they 


Fig. 110. Single Cylinder, Single Friction Drum, Hoisting 
Engine. 


are accurate enough to be used for estimating. For the purpose 
of tabulating, hoisting engines have been arbitrarily divided into 
the following classes (See Table 118): 


SINGLE CYLINDER ENGINES 
. Class. 1. Reversible link motion, single friction drum, ele- 
vator sheaves. Adapted to coal yards, docks, stevedores, ships, 
centrifugal pumps, pile driving, ete. 

Class. 2. Single friction drum. Adapted for same uses as 
Class 1 engine. 

Class 3. Double friction drum. Suitable for genera! hoisting 
purposes, moving pumps, for docks, coal yards, pile driving, ete. ; 


Friction 
Drum, Link Motion Engine. 


Double Cylinder, 


TAs 


SSS 


SSS 
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Double Cylinder, Double Friction Drum, Link Engine. 


Fig. 112. 


i 


ae 
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DOUBLE CYLINDER ENGINES f 


Class 4, Link motion, single friction drum, elevator sheave. 
Adapted to general contracting use, and especially for operating 
material elevators, and, in larger sizes, for use on barges, docks, 
ete. 

Class 5. Single friction drum, suited to general hoisting, erect- 
ing, log skidding, etc. 

Class 6. Double friction drum, link motion engine especially 
adapted to small cableways, sewer and general contractors’ work. 


Fig. 113. Double Cylinder, Four Friction Drum, Link Motion 
3 Engine. 


Class 7. Double friction drum engine. Adapted to hauling 
cars, pile driving, bridge building, operating derricks, and gen- 
eral hoisting purposes, circular saws, concrete mixers, centri- 
fugal pumps, etc. 

Class 8. Double friction drum, with boom Swinger attached 
for derricks. 

Class 9. Independent swinging engines for derricks. Double 
winch, non-reversible. / 

Class 10. 3 friction drum, with reversing gears and drums, 
for boom derricks with clam-shell or orange-peel buckets. 

Class 11. 4 friction drum, link motion engine, especially 
adapted to logging, quarrying, ete. 
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ee vary with Ns current, ae he put oe estimating 
purposes it is generally true that motor driven hoisting engines — 
cost more than steam driven engines complete with boilers. 


A hoist engine used 10 years on pile driving with minor re- 
me pairs was then used three years. The original cost was $750.00. 


The average cost of repairs after 10 years’ use was $10.00 per 
- working month. | 


The cost in labor of unloading from cars and setting up a 
hoisting engine ready for work averages from $35 to $50. 


Fig. 114. Gasoline “Vv” Friction Hoist. 


Several types of hoisting engines are illustrated in Figs. Nos. 
110 to 115. 


GASOLINE HOIST 


A single drum 2% H. P. gasoline hoisting engine, having a 
capacity of 1000 lbs. om a single line. 


Engine, 2% H. P., gasoline, electric ignition, complete with 
batteries, coil, muffler, ete. 


. 


Drum, 5% ins. diameter, 25% ins. between flanges, “V” fric- 
tion, 24 in. diameter, rope speed 25 ft. per minute. 


Floor-space, 4 ft. 8 in. x 4 ft. 5 in. Price, equipped with foot 
brakes, friction clutch, and shifting lever, $280.00. 


SMALL BELT DRIVEN HOIST 


ne A reversible friction hoist designed to be operated by a gaso- > 


ee line engine or motor through a belt has the following specifica- 
tions: 


Fig. 115. Reversible Hoist. 


DIMENSIONS AND CAPACITY 


Weight, 1,200 lbs. 

Floor space, 3 ft. 8 in.x2 ft. 8 in. 

Drum: Diameter, 6 in.; between flanges, 19 ins. 

Capacity of drum, 2,000 lbs. on a single line. 

Elevator sheave, 24 ins. diameter; capacity, 400 lbs. lift. 

Hoisting speed, 150 ft. per minute. = 

H. P. required, 5. 

Complete with winch head, drum, elevator, and pulley, but not 
belt nor engine, $220.00. 


es 


EXCAVATORS 
LAND DREDGE OR GRAB BUCKET EXCAVATOR 

In building irrigation ditches in the Modisto and Turlock dis- 
tricts along the San Joaquin river in California, in sand and 
hardpan a land dredge or grab bucket excavator was used for 
part of the work. The machinery is mounted on a skid plat- 
form 18x30 feet which rests on movable wooden rollers running 
on planks on the ground. The dredge moves along the axial 
line of the canal receding from the breast as it is excavated. It 
is moved ahead from 3 to 5 feet at a time by means of a steel 
cable anchored to a “dead man” and wound on a drum driven by 
the engine. The A-frame which supports the boom is 20 feet 
high. This boom inclines about 45° and may be swung 180° 
horizontally by a \bull-wheel but has no vertical motion. The 
bucket is of the clam shell type, one cubic yard capacity, weigh- 
ing 2800 lbs. The operator stands on a platform on the A-frame 
and controls the machine by 3 levers and 2 foot brakes. A 25 
H. P. single cylinder gasoline engine furnishes the power and 


Fig. 116. Clamshell Dredge Cleaning Canals in Imperial Valley. 


drives a series of combination gear and friction brake drums 
controlling the motion of the excavating bucket. The machine 
cost $5,000. Wages of the crew of 5 men and a team during 
one month amounted to $305.00. The supplies, which included 
400 feet of %-inch hoisting cable costing $50.40, rollers costing 
$21.00, a large intermediate gear costing $14.00, depreciation of 
machine $40.00, ana gasoline, oil, explosives, etc., amounting to 
$216.24. Fourteen thousand cubic yards were excavated at a cost 
of $0.035 per cubic yard. 

Traction driven machines (Fig. 116), equipped with 15 Cul ft: 
clam shell buckets, were used by the California Development 


le, 
ts 
Ns 


or cleaning canals ton small to float dredges. These tee 


chines have a 40 ft. steel-boom carried on an all steel frame. 

The maximum width of cut is 14 ft. The power is supplied by 
a 15 H. P. Gasoline engine. The machine has two forward trac-. 
tion speeds and one reverse. These machines cost $5,000 each, 
and the cost of handling material with them was about 13 cents 

per cu. yd. 

The Bridge Conveyor Excavator illustrated in Fig. 117 was 

used on Contract 6 of the New York State Barge Canal. It is an 
adaptation to earth and rock excavation of a type of conveyor- 


Fig. 117. Bridge Conveyor Excavator on Section 6, New York State 


Barge Canal. 


excavator long employed at Great Lake ports for unloading ore 
vessels, The machine has proved fairly economical, and cost 
$105,000. 

The machine consisted of two towers, each 90 ft. high, resting 
on a steel framework supported on 32 car wheels. The towers 
earried a two-truss bridge having cantilever arms extending 
over the spoil banks on each side. One tower was rigidly at- 
tached to its car frame, while the other had two sets of bear- 
ings, one of which permitted a variation of the distance between 
the cars, and thé other allowed the tower to swing on an arc of 
17° at right angles to the bridge axis. 

All the machinery was operated by electric power obtained 
from the Rochester Railway & Light Co. 


had a nominal capacity of 8 cu. yds. The average load was, 


Pt hah at at bt 


| 


The bucket was of the clam shell type, weighe 


ever, about 3 cu. yds. After the rock had been blasted, it was fe 
excavated and conveyed to the banks by the bucket. The total 
Wages per 8-hour day were as follows: 


Operator’ at $6.00). 5 ecw cisa os piekc 


eae raiar $si6 $ 6.00 
Mlectriclanvat $4,005. weiclne « aideee erels oes setae eal 4.00 
GOMor at Sde2Bis Soke ele aa craueds ahnet ate els Le sawiete Were 3.25 
to 5 Laborers at $1.50 and $1.60...... $5.00 to 8.00 
Team at $4.00 ..... ele Re SAT ODIO Oe EN DELETES 5 4.00 
Watchman at $2.00.......... See Coa ee a 2.00 
Bookkeeper, spart™ time at. \j..5 aac siete sie ore essleyere 125.00 per month 
Mimekeeper, part ‘time? ae iy.\) cece ene o) wiaiel oleite elena 80.00 per month 
Superintendent, part time at.......... shiastetiaahe 250.00 per month 


During the 24 months of 1908 and 1909 the total output was 
510,406 cu. yds. of rock and 39,721 cu. yds. of earth. During this 
period the machine was laid up an aggregate of 2 months on 
account of fire and for repairs to the bucket. The cost was as 
follows: 


Total Cost Per Cu. Yd. 


RREDALNS s Sipais ous als foiStareMe oxev suonslin onsteieeeretetstone sone $22,332.77 $0.0400 
POLECERIC> POW.EL binyatorseiaie ede ote teletede lansrelie cians, 3 .. 26,630.00 0.0484 
IDPITinis | ROCK. cy eestenete tis sticthecy fo ae toe cue ten ; f 0.0212 
ASTASEIN STOCK. svinccgereeetaeas aienecee ape > aiecenameoreNe NoseK 0.0715 
REMOVAL OL SPOIL. Geis mens ptesareee cfcvens chetenoe ehenate 0.3091 

Total for 550,127 cubic yards......... $0.4902 


This cost does not include interest. or depreciation. 


SCRAPER EXCAVATOR . 


A power operating grader was worked successfully in con- 
structing the Tacoma and Eastern Railway in Washington. The 


- device consisted of a riveted sheet steel scraper of special con- 


struction operated by a double drum engine through a hauling 
rope and a pull back rope. The scraper consisted of two vertical 
side plates with the front ends cut square and the rear ends 
to a semi-circle. Connecting the semi-circular rear ends across 
the scraper was a half-cylinder of steel plate with top and bot- 
tom edges shod with cutting knives. To keep the front ends of 
the side plates rigid they were braced together by a cross-strut. 
They also had bail connections on top and bottom. In operation 
the scraper was pulled ahead and the bottom, knife edge shaved 
off a strip of earth which piled against the hollow back plate and 
was dragged along to the dumping bank. By having two knives 
the scraper could be reversed, top for bottom, when one knife 
was dull, by simply shifting the bail. Dumping was accom- 
plished by simply pulling the scraper back from the load. These 
machines are made in two sizes: 5 ft. wide, 30 ins. high and 6 
ft. long, for 5 cu. ft. capacity, and 7 ft. wide, 36 ins. high and 
9 ft. long for 7 cu. ft. capacity. For the smaller size a 9x10 in. 
engine is required and for the larger size a 10x15 in. engine. 
The hauling line should be 1 in. steel cable and the pull back 
line % in. steel cable. Ordinarily it takes three minutes to haul 


: The price of the seraper is - $250. 00 for 
aller size and $300.00 for the larger size. 
The Drag Scraper Excavator* has been used with great suc- 
cess on the New York Barge Canal. Where canals are being 
dug and a large waste bank must be built, or where a heavy 


fill is to be made in ground which is average and has no 


large boulder or tree stumps, this machine is very successful. 
The scraper bucket is suspended by cables from the end of a 
long boom. Booms 90 ft. or 100 ft. long, giving a reach of 100 
or 110 ft. from the center of the machine to the end of the boom, 
are practicable. The entire machine swings on a circular turn- 
table. The bucket is filled by pulling it directly toward the 
center of the machine by means of a cable so there is no strain 
on the boom except that due to its own weight and the weight 
of the bucket and its load. As a result the booms of this type 


of machine can safely be made lighter and consequently longer 


than is the case with the booms of dipper dredges of similar 
size and strength. A machine of the type illustrated (Fig. 118), 


Fig. 118. Drag-Scraper Excavator Used on New York Barge Canal. 


used on the New York Barge Canal, has an 85 ft. boom, a reach 
of 96 feet and weighs 147 tons. A 2 yd. dipper is used which in 


operation is usually filled full and sometimes carried 4 yds at a 
load. The engine is of 15 H. P. capacity and the boiler 54 H. P. 


The machine is probably strong enough to operate a 3% yd. 


dipper. It excavated earth 90 ft. from the center of the machine 
on one side and deposited 100 ft. from the center on the other 
side, It can deposit material on banks from 20 to 35 ft. in 


height. A machine is usually moved forward by means of cables. 


pe need from U. S. Dept. of Agr., Bul. 230. 
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_the items of cost of operation were 
Sot i 


Engineer, at $90 per month 
Engineer, at $95 per month 
Firemen, pumpmen, watchmen and 
OTMOAY eis clots watts Ske eee 
Coal, at $3 per ton 
_ Repairs 


PE GUAT fotele cls oocsisini ssi ree shay isis ar cietnaalta as a ae on $699.86 
The first cost of this machine was $10,000. Table 119 gives the~ 


Lf 
: cost of operation of this machine on the New York Barge Canal: 
3 TABLE 119 
“4 
Item - April May June Jul ~ August 
: ULE TIVS Llp vay clea Bac DE AGLO OR see tos ble a> arate Via Ra | 
_Excavation i Roliarg tere 319.74 $684.29 $747.77 $ 850.69 $41,118.57 | 
RUE QUT ten sey cyschacrevane iMacs ae 15.82 62.60 48.23 (ise 
Interest and depre- 
ciation, 21%..... 175.00 175.00 175.00 175.00 175.00 
: Shifttine on works. .2. 5: | emi has 7,5 TUQ2: sc ore 
4 ROCA sc creer tence $921.54 $875.11 $985.37 $1,150.94 $1,368.69 


Average cost per yd. $0.177 $0.048 $0.0388 $0.0348 $0.0289 
Yards complete dur- : 
aN SIMON SG. a, hi. 5,205 18,365 25,333 33,055 47,363 © 


* Machine fell into canal. 


Electrically Operated Drag Line Machines. Average cost for | 
the season, including all charges, 4.1 cts. per yard. Two large “ 
electrically operated drag line scrapers were used on the Calu-— 
met Sag Channel near Chicago. These machines had 100 ft. 
steel booms and were equipped with 2% cu. yd. scraper-buck- 
ets, and each weighed ‘about 120 tons. The following de- 
scription is reprinted from Hnginecring and Contracting, Jan. 22, , 
UGATSBS “aN 

The arrangement of the operating machinery is shown in the 
accompanying drawing (Fig. 119). The double drum hoist is Bee 
operated directly by a gear on the shaft of a 112 H. P., 60-cycle, — 
3-phase motor, making 690 r. p. m. A 52 H. P., 60-cycle, 3-phase 
motor, 855 r. p. m., operates the bevel swing gear as shown. The 1 
air brakes are operated through power furnished by a 25 cu. ft. 
motor-driven air compressor. The current is furnished by a 

_ public service company and is brought from Blue Island, severai 
& miles away, over a high tension line at 33,000 volts to a trans- 
_. former house on the work where the voltage is stepped down 
. to 2,300 volts. It is again stepped down to 440 volts through 

a portable transformer which is attached to the dragline ma- 
—chine by a cable and is pulled along on its trucks as the machine 


¥, 


We moves ahead. On the machine the current is stepped down to 
= 110 volts for the incandescent lamps and to 35 volts for the 


searchlight which is placed on the front of the house and just — 
under the boom. 
hee The machine is operated by two men on board and two men 


‘commencing work one of the machines was moved 410 ft. in 


day. The track sections upon which the machine runs are 15 ft. 
long and are built up solidly. They are built of a solid 3-in, 
plank bottom upon which are fastened the ties set about 8 ins. 
apart. On top of the ties are 8xi6 in. timbers on edge under the 


90-lb. rails. The whole is bolted together and has eyebolts near 
the ends of the 8x16 in. timbers so that it ean be handled by a 
four-way chain. 

The work upon which the machines are engaged consists of 
about 8,000 ft. of canal section from 31 to 37 ft. deep, 36 ft. wide 


“on the bottom and with slopes of 2 on 1. The south berm will 
pe about 90 ft. wide or will extend 150 ft .from the center line 


of the canal and the north berm will be 40 ft. narrower, accord- 
ing to the plans. About 8 to 12 ft. of the bottom work on Section 


r 


5 will be rock and it is not yet decided by the contractor how this 


will be handled, though it is likely to be handled in skips by a 


derrick with a very long boom. The dragline machines are set 
on oppasite banks. The one on the south will excavate half the 
canal section in two cuts, 

That the use of electricity will be economical is illustrated by 
machines in California which actually used ¥% of a K.W.H. per 
cubie yard of material handled. The cost of the current there 
was on a Sliding scale ranging from % to 1 ct. per kilowatt 
hour. On the New York Barge Canal electrical machines were 


- used where the cost of current at about 2% cts. per kilowatt hour 


was about 1 ct. per cubic yard. 

The reliability of the power is a most important argument in 
favor of the use of electricity. The uncertainty of securing fuel 
and water, especially in bad weather, is a source of trouble to 


__ the contractor, 


The cost of hauling coal for a steam machine of this size would 


likely amount to $40 per day, and the coal itself (about 10 tons) 


would cost about $30. These items are eliminated where electric- 


ity is used, and the cost of the current is substituted. 


A Dragline Scraper Excavator having novel features is used 
on one of the New York State Barge Canal contracts held by the 
Atlantic, Gulf & Pacific Co., New York City. This excavator 
is known as a Field Tower Scraper, being named from its in- 
ventor, the superintendent for the company at Comstock, N. Y. 


i _ As shown by Fig. 120, the essentials of the excavator are a mov- 


able tower, a cableway and hauling lines and a special scraper 
bucket. The tower carries a double drum engine. From one drum 
a line passes up the tower and over a sheave located from one- 
fourth to one-third its height and thence down to the bucket. This 
is the hauling line. The second line passes up and over a tower 
head sheave and thence to a pulley block on the opposite side of 
the prism. This pulley block rides on a %-in. cable about 200 ft. 
long, stretched parallel to the prism between two deadmen, mov- 
ing along the cable as the tower moves. This second line is the 


cableway on which the scraper bucket travels back and forth _ 


re “i aaa mgt Re te rs - 
ss the canal, being pulled toward th 
line and sliding back by gravity. 

The Tower. The tower is a framed timber structure of height 
suitable to cover the width of the excavation for which 


intended (the standard tower being 75 ft. in height). This tov 
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Fig. 120. Sketches Showing Operation of Field Tower Excavator. 


rests on a trussed platform or car which carries the hoisting 
engine, coal and other supplies. The tower is rigidly secured 
to the truss and guyed by back stays to the projecting back end 
of the platform. The platform or car runs on four solid double 
flange cast steel wheels, 16 ins. in diameter and 4 ins. tread. | 
The track consists of two 90-lb. rails each spiked to 6 x 8 in. x 4 
ft. ties spaced 2 ft. apart and bolted to two 2 x 12 in. x 30 ft. 
planks. The engine may be any good make 10 x 12 in. engine 
with double drums and two niggerheads. The hauling line is 
% in. and return cable is % in.; 18 in. sheaves are used. 
The tower is moved forward or back by a 1% in. manila line 
secured to a deadman suitably placed, passing through sheaves 
{ —secured to the platform and around the niggerhead. The track 
er is also moved ahead by the same means, the deadman being 
dispensed with and line passing around the end of a boom which 
is a part of the tower. The line around the niggerhead is op- 
erated by the fireman. 
ies The operator’s cabin is placed up about one-third the height 
oa of the tower in full view of the work, and the engine is manipu- 
4 lated by suitable levers and brakes connecting the operating 
cabin with the engine. 
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Fig. 121. Details of Tower for Field Tower Excavator, 
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BP Ssows ti ote De his back 
pe 48 cu. ft. level full, but in ordinary material it 
n up’ to 2 cu. yds. capacity. Particularly easy and ce 
rol are claimed for this bucket. These advantages ‘ 
rought about by the combination of two sheaves placed at the 
ear end of the scraper at right angles and vertically to bE ; 
Decturn line passing reversely over the upper and under the lower : 
sheave, while the bottom of the scraper is fitted with two curved _ 
cradles or shoes, resulting, in connection with the pulling line, 
in such control of the cutting edge that the scraper can be sus-_ 
tained at any vertical angle at the will of the operator. ae 

Cost Data. The chief first cost of this plant is in the hoist- __ 
ing engine and cable, which are all standard commercial designs ; 
and usable for other purposes. The following is an estimat 
furnished by the Atlantic, Gulf & Pacific Co. of the cost cf a 
tower scraper plant, inelusing everything: 


“wo 


«5,080 ft. BM, lumber at $28 per Mo. ss. ..- eee eeeereee-$ 198, 
‘ "269 ft. M, white oak at $46 per Mic ces cscccsrvere oe 16. 
rt 540 Iba. fron bolts and nuts at 6 cts.......: 3 32. 


 _ +120 ft. % in. wire rope backstays........ SIO Pe 12.20 
/ 2 y ie TEPROUCKI CS. 5 o> oe eye ees Ae ce ig RATS BO 
1 headblock sheave and bearing.......cc cece cecccues 10.00 
1 haulin: sp rpibd and bearing........ 2-56 pee Oy 4,00 
1 8%x1 erwood double drum hoisting engine.. - 1,089.00 
5 “sch ti gar et, complete with cutting edge, sheaves, 306.68 


Patsy directing based on condition in northern New 
York, carpenters at $2.50 per 38-hour day........ 200.00 


DOA par cpscrcs estos sbevstocsterrchesssereose4hs0S04 


The following is an estimate of the operating cost of the plant 
also furnished by the Atlantic, Gulf & Pacific Co.: 


Cost 
Item. per Month. ' 
DETRONOUR Gop 302 5 06539 2h reds ER ee, Wickes Py SP PN $160.00 ' 
ME OUB EC NATEAL GALS oe IE ae Ash ip Dabs Bo ash Vio Tad 6 rep 80.00 — ; 
Oil, waste and repairs...... MN ties 5 Sip 6 BOA ied bE aS 15.00 
‘ 9, cy Sanne sm hee ia il tes Sail ae ois $255.00 


_. To this is to be added the labor cost. Each shift requires the 
following force: 


’ 
' 1 foreman at 37% cts. per hour.......... PET SIRO ITA Pr 
mus engineer at 2742 cts. per NOUT..--..- cer tcccercvccescvcs 3.00 
| 1d fireman at 22 cts, per Hour... 1. sess cccrccscivererssces 1.76 
; i i teem SAE AE CCAS DOU OU? ooc clavec ca 0's oerae a2 taa0e be 2.00 
| 6 laborers at 20 cts. per hour........... CORRE he POAF 2.00 
; And an additional 

Ena Orere At 20 CLS, PEP HOUT. . 2005.00. c rs cccecesset¥erns . 6.40 


. ORAR Us cecriccstecrenevertsderesssrrre sie ob ale 00 $24,16 


Assuming 26 working days and two shifts per day, the labor 
_ cost for one month is $1,256.32, which, added to $255 given ab e, 
_ makes a total cost for operation of $1,511.32. Assuming interest 


on plant at % per cent per month we have an additional $9.30, 
making the grand total $1,520.62. Assuming an output of 700 cu. 
yds. per day we get a cost per cubic yard of 8.4 cts. This cost 


included, however, a proportion of the field office expenses. In 


regard to the life of the cables used, the Atlantic, Gulf & Pacific 
Co. writes: 


Fig. 122. Scraper Bucket for Field Tower Excavator. 


“While the life of the wire rope used depends almost entirely 
upon the character of material to be excavated; in clay and loam, 
the plant working two eight-hour shifts per day, 26 days each. 
month, excavating approximately 700 cubic yards per day, will 


_ use 800 to 1,000 ft. of wire rope per month.” 
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ratus are a hoisting engine; a tower 65 ft. high, guyed to cables { 
extending to the ground on each side, where instead of being 


Fig. 123. Tower Drag-Scraper Excavator. 


stationary, they slide on other cables stretched parallel to the 
ditch and fastened to deadmen, thus giving stability to the tower, 
while allowing it to move parallel to the ditch;- the scraper 


cs 


Fig. 124. Bucket Used with Tower 
Drag-Scraper Excavator. 


ty bucket in which the earth is moved; and cables for operating 
= | the bucket. The machine is built upon a platform and is moved 
on rollers by winding a cable fastened at one end to a deadman. ~ 


* Abstracted from Engineering News. 


es 


nt provision for moving the machine would doubt- 


result in considerably ~ 


In operating the excavator the bucket is loaded by pulling it 
toward the tower by winding up the cable, which, passing over 
the lower sheave on the tower, is attached to the front end of © 
the bucket. The bucket is then dumped by winding over the 
drum the cable which passes over the sheave on top of the tower gate 
and which is attached to the back end of the bucket. The bucket 

-. is returned to the ditch by further tightening the upper cable 

and loosening the lower one, then it quickly slides back by 
gravity to the starting point. The earth is deposited between 
the ditch and the machine. aT 

The following is the cost for each eight hour shift in operating 
this machine: 
Bngineer .........0% 
PLPC IMAI ek ee 
OVC ssc sce 


Cable shifter ... 


MOU Ama cors crete comteceies o e Sime ee ie sh clgsVacelievalis) sii6\'«/elere eerie. cis PDO 


If to this is added $1.50 per shift for maintenance, depreciation, 
interest, and repairs at the rate of 50 per cent per annum on 
the original cost of the investment, the total cost per shift is $27. 

By arranging for the operator to work from a station in the 
tower, where the work would be in full view, the signal man 
would be eliminated, and by placing the machine on a track with 
an arrangement for moving the machine ahead on the work by 
means of gearing attached to the axles probably two or three 
more men could be dispensed with, thus further reducing the cost. 

The bucket used on this machine had a capacity of about 2 
yds.,°but in ordinary operation at least 3 yds. were carried at 
each load. While in operation about 1 bucketful was excavated 
and deposited in each forty seconds. This would make a rate 
of 4 cu. yds. a min., and the contractor was of the opinion that 
he could maintain an output of 1,000 yds. per eight-hour shift 
for an entire season’s run on continuous work of a favorable 
character. The work actually done was not carried_on continu- 

- ously, and the best record made was 40,000 cu. yds. per month 
for two shifts for one machine. At a cost of $50'a day for twa 
shifts this would amount to about 3 cts. per yd. for the month’s : 
work. 1 
# The machine has a reach of 210 ft. from the far side of the i 
ditch to the near side of the waste bank. That is, all the dirt 
must be excavated and deposited in a space of 210 ft., making a 


ope 
rating. The 
ation and onto the waste ban 
at rapidity down the tightened cab 
ging. 
‘With a construction including modern devices for moving on 
the work and the improved bucket, it seems that this should be a © 
_ very important addition to the types of excavating machinery. - 
It is fitted for digging ditches 20 to 100 ft. wide and 2 to 30 ft. © 
deep, though its greatest economy of operation is in constructing 
the larger sections. / * 


u The value of explosives in con. 
‘truction work is derived from the volume of gas generated upon 


detonation or explosion, and the speed at, which the generation > i 


takes place. The pressure of the generated gases is equal in all 
_ directions (contrary to the belief of many “practical men”), 
_ but a slow burning black powder will take many times as long 
to generate the gas as a detonant like nitroglycerine. Dyna- 


mite will shatter a rock without even a mud cap, because ~ 


the gases are liberated with such extreme velocity that the effect 
is produced on the rock before the atmospheric air can overcome 
its own inertia and yield. Dae 
a Gunpowder. There are the following general classes of black 
- powder manufactured: 


It usually comes in 25 lb. kegs, and costs about $2.10 per keg. 

Soda Powder contains sodium nitrate (Na NOs), which de- 
teriorates in time by absorbing moisture from the air. It 
usually comes in 25 lb. kegs and costs about $1.25. The average 
weight of loose powder, slightly shaken, is 62% lbs. per cu. sees 
or 1 lb. occupies 28 cu. ins. 

Judson Powder, which is a free running black powder, comes 
in 50 lb. kegs and costs about $7.25 and under. It is a soda 
powder and contains from 5 to 10 per cent of nitroglycerine. 


INtroslvcerine re... saul sone temeions Doin A Al nee Spas eae eect, Ms 5% 
HPodiim nitrate igacencs. ses Rolain thi: Soe sae ket aneveitesatiere tetanic 64% 
SU OUT pee Nemuad anspase testes) castle tacky races aeree E OUR See in oe ee 16% 
CaN "COAL a alee cietesves oie S gat ee aseamti anes aise: phe Ticats | ae niaGae gay eats 15% 
B « en 


Dynamite consists of any absorbent or porous material satu- 
rated or partly saturated with nitroglycerine. The absorbent 
is called the “dope.” If 40 per cent of the weight of dynamite 
is nitroglycerine’ it is known as 40 per cent dynamite; if 75 per 
cent, it is known as 75 per cent dynamite. y 

High explosives are usually packed in cases containing 25 and 
50 lbs. “Car load’? means 20,000 pounds dynamite net weight, 
except where the railroad requires a larger minimum quantity, 
in which event that minimum quantity is considered a car load. 
Prices on 200 pounds or more usually include delivery to the 

nearest freight station. The prices of high explosives vary in 

the different sections of the country as much as $4.00 or $5.00 
per one hundred pounds. For instance, in greater New York and 
most points in Colorado and Florida they are high; in Maryland, 
_ Pennsylvania and the greater part of New Jersey they are low 
as a rule. The price in any section is liable to change without 
notice and their variation is due to many different causes, such 
as high or low freight rates, local ordinances regarding the 
- method of delivery, etc., hence, the rates given below are aver- 
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Nitre Powder, the highest grade, consists of 75 per cent salt- a : 
petre (KNO;), 15 per cent charcoal, and 10 per cent sulphur. 


ee 


‘age and are mainly of use in determining the r 
different kinds and grades of explosives. . 
: -——Cents per Lb. 


Car- 2,000 ‘Less — 
loads, Lbs. Than 3s 
29,000 or 2,000 | 


j ~ Lbs. Over _— Lbs. 


: « (15% 10.00 11.75 12.50 
Nitroglycerin d - ; iN 
grades only 17% 10.15 11.90 12°65) 


20% 10.40 12.15 12.90 
Atlas, Hercules, 


; Nitroglycerin, (25% 10.80 12.55 13.30} 
Giant in ee Seini = Gelatin J 27% 10.95 12.70 13.45 
pee a atter/ and Ammonia} 30% 11.20 12.95 13.70 

6 
20%) from grades only (33% 11.45 13.20 3.95 


15% to 60% |Nitroglycerin, (35% 11.60 13.35 14.10 
Semi-Gelatin, | 40% 12.00 13.75 14.50 
Gelatin and< 45% 12.50 14.25 15.00 
Ammonia|50% 13.00 14.75 15.50 _ 
grades 60% 14.00 15.75 16.50 


; 70% 15.00. 16.75. =, -17.50 
pehiaca neih Fcc a 15.50... 17.95 c-4 1a00 
only 80% 16.00 17.75 18.50 


Repanno, For- | Blasting Gelatin 21.50 23.25 24.00 
cite, Giant &]|Carbonite Nos. 1 & 2 12.00 ahs ays 14.50 
Hercules<Carbonite, Nos. 3 & 4 11.20 12.95 13.70 
ate 35% to|Monobel, Nos. 1, 2 & 3 13.00 14.75 15.50 
80% 

Judson R.R. PP. 52% 8.50 9.50 10.00 
Judson F 10% 9.50 11-25 12.00 
Judson FF 15% 310.00 ala e759 12.50 
Judson FFF 20% 10.40 12.15 12.90 


Red Cross Explosives are especially valuable in cold weather 
because although they will freeze, they do not freeze readily and 
will thaw when ice melts. Identical in appearance and similar 
in action to other standard grades. 

Ammonia Dynamite has a strong heaving and rending effect, 
producing a minimum of fine material. Fumes not objectionable. 
Difficult to ignite by ‘‘side spitting” of fuse. Suitable for open 
or underground work. ‘ 


Semi-Gelatin is an excellent explosive for wet work. No ob- 
jectionable fumes. 


Gelatin Dynamite is dense, plastic, fumes not objectionable. 
Little affected by water. a 

Blasting Gelatin is a very high power, quick-acting explosive 
with good water resisting qualities and a lack of objectionable 
fumes. For use in rock too hard for 80 per cent Gelatin Dynamite. 

A “permissible explosive’ is one which has been approved by 
the United States Government as ‘permissible for use in gaseous 
or dusty coal mines.” 

Monobel No. 2 and Carbonite No. 1, are recommended for 
anthracite coal, bituminous coking coal and other coal where a 
quick acting explosive is needed. 

Monobel No. 3 and Carbonite No. 4 are slower in action, and 
should be used where a maximum of large lump is desired. 


ed ton F, FF and EFF are put up in Cartridges like dyn 
The weight of dynamite per inch of stick is abeues as fo 
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Pe atside (of explosives) in caves, tunnels, earth or stone « co 
ered vaults and in log structures should under no circumstances © 
be tolerated. The chief objection in all these cases is that the 
structure will hold dampness, and any dampness in a magazine 
containing any explosive into which nitrates enter as an essentia 
or accessory ingredient is certain to affect its quality and rende 
it more or less dangerous in subsequent use. . This applies to gun 
powder (common black powder) and to practically all dynsz 
BALECS ol 5 ate 

Professor de Kalb recommends a building of tongued ana 
grooved boards, blind nailed, with tar-paper covered roof, and if 
danger of fire is apprehended, steel shingled covered roof and 
walls. An ordinary tool box covered with tin or sheet iron 
and painted red with large, distinct ‘‘danger” signs on all sides 
is excellent. However, it is possible to obtain ready made > 
magazines. “ 

In a recent catalogue of the Du Pont de Nemours Powder Com- 
pany a number of storage houses are described, and the follow- 
ing data are compiled. t 

On October 1, 1911, Massachusetts, New Jersey, Ohio, Cali- 
fornia, and Oklahoma had laws regulating distances at which 
specific quantities of explosives might be stored with reference vex 
to dwellings, public buildings, railroads, etc. Almost all cities 
and towns have laws regarding this and all who intend to store 
explosives should inform themselves on all state and local laws. 
Where no laws affecting storage of explosives are in force, we — 
recommend that magazines be located in compliance with the © 
American Table of Distances, to-wit: 


a 


TABLE 121 


‘ 

Pounds of Distances to Distances to Distances to Distances to 
Explosives. Inhabited Unprotect- Passenger Unprotect - 
Buildings ed Inhabit- Ry’s. When ed Passen- 

When Mag- ed Build- Magazine ger Ry’s. j 

azine Is -ings (Ft.). Is Barri- (Feet), ero 

Barricaded. caded (Ft.) 

(Feet.) 
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RRC aING ESS ake ee py | Sere eee 
‘Where municipal regulations do not prohibit storin Sante 
within city limits, powder or dynamite in quantities of 100 
Spt pounds or less may be kept in a small portable magazine. Al- 
ways mark on this magazine the words “Powder Magazine.” ‘ 
eo Fuse may be kept in store and blasting caps or electric fuses, 
4 not exceeding 500 each.. Always keep magazine locked. ' 
- Sidewalk Magazine Without Wheels. A magazine built of 2-in. 
boards covered entirely on the outside with No. 20 flat iron, 
having the lid secured by ordinary hinges and fitted with hasp, 
staple and padlock. (No magazine should be allowed to rest on 
the ground because powder absorbs moisture.). 


_ COST 


For 50 lbs. powder, 22” wide x 27” long x 17” high....$ 5 to $10 © 
For 100 lbs. powder, 27” wide x 27” long x 22” high..... 6 to 12 
For 50 lbs. dynamite, 19” wide x 28” long x 13” high... 6 to 12 

For 100 lbs. dynamite, 19” wide x 28” long x 22” high... 7 to 14 * 
- For 200 lbs. dynamite. 25” wide x 36” long x 22” high.. 9 to 18 

_. For 300 lbs. dynamite, 25” wide x 50” long x 22” high... 11 to 22 


Sidewalk Magazine with Wheels. Similar to that without 
wheels, but supplied with four 6-in. cast iron wheels on the 
outside at the bottom. 


COST ‘ 
(Has same dimensions as those without wheels) 
For 50 lbs. powder............ snsdegajehes shel’ Hogoned bkeabea ccs etn $ 6 to $12 
BIOL DLO O: LDS: “PO WOCK sicie Syst vacl ateusi cued dehore ie oper chevensieteeue isle cstonehars Ct Ol 4 
For 50 lbs. dynamite..... echt Reach pcb EOL eae baete Naver Macro tts 7 to 14 
Seon LOO: bsiidiy MAanivit er. a. his, tehae etetele ebm ie let ebetet ogs evedeteken tiaras 8 to 16 
Mor ZOOM DSS Ay NAMITC. soriese.ctens eieusieieve SyeliaWelfelys wishes: Sankaran 10 to,.20 
For 300 lbs. dynamite.......... Sit? BA OMOa eens Nar siecor seer Ou 


Iron Magazines for storing explosives are of two kinds; the 
portable sidewalk magazine on wheels, and the storage maga- 
zine. The former is furnished in five sizes from that with a 
capacity of eight kegs, size 24”x23”"x25”, weight 150 pounds, price 
$15 f. 0. b. Ohio, to that with a capacity of thirty kegs, size 
30”x30"x50”, weight 450 pounds, price $37.50. The latter kind 
. comes in ten sizes, from the smallest, capacity 108 kegs, size 
q 3’x6’x6’, weight 700 pounds, price $56.25, to the largest, capacity 
me 1,848 kegs, size 11’x8’x21’, weight 4,400 pounds, price $337.50. 
o General Specifications for Sand Filled Dynamite Magazine are 
as follows: 


: Foundations: If a post foundation is used, posts spaced 

R 5 ft. ec. to ec. and charred or tarred. : 

: If brick foundation is used, 9-inch wall stepped 

ee to 12 or 15 inch- footing course, all laid 
with lime or cement mortar. 

If stone foundation is used, wall may be laid 


ry. 
If concrete foundation is used, wall need not 
be more than 8 inches thick. 
Floor: Joists: 2 in.x6 in., spaced 12 in. ec. to ec. 
M Floor: %-in. matched boards, blind nailed, or 
1-in. board with nails countersunk, 


id 
= “> aes 


%-in. tongue and groove, or shiplap. _ 
Sheath inside of building from sills pl 
| with %-in. tongue and groove blind nail 

or shiplap with nails countersunk. ~— 
inside sheathing i 


is put on fall 
studding, 


af, 


Roof: Rafters: 2x4 in., spaced 24 in. ¢ 
Sheathing, 1-in. plank. i 
Roofing: No. 24 galv. corrugated iron. 
a4 Cornice: (Under eaves) No. 26 galv. fiat iron. 
a make roof bullet-proof from. above, na 


x plank on rafters and fill with sand. 
Iron Covering: Sides and ends to be covered with No. 24 or 

No. 26 black or galy. flat or corrugated iror. 
~ Door: 3-in. hardwood, covered on _ outside by 
_34x62x40 in. steel plate. All hinges to be 
secured by bolts passing through to inside. 


Ventilation: 3-in. or 4-in. globe ventilator in roof. Ven- © 
2 tilator holes to be cut in foundation. em 
COST. } 
For storing 1,000 lbs., size 6x6 ft......... ais og bow ereisse $40> t01$) COmm 
Mor storing 2,000 Ibs., size-G=t £005 4.62 ol ere s 30> ia ED ONEO, 80° >= 
For storing 3,000 lbs., size 7x7 ft........... Meer atonterers 60 to 9052s 
Hor storing 4,000: ths:, size 7x8 ft. oe. es wes cours, LO COD VO Open 
* For storing:5,000 Ibs., size 8x8 ft..........-..--- resve 180 tO. 1200eue 


Distance from ground to floor, 3 feet. From floor to eaves, — 
6 feet. Same 


Brick Magazine. These have 8 in. walls, have floors of and are 
lined with %-in. plank, and have roof covered with corrugated — 


galvanized iron. 


COST 
For storing 1,000 Ibs., size 7x 6 ft................-7-$ 60 to $ 80 
For storing 2,000 lbs., size 7k 7 ft.......... Ah eine . 70 to 100° 
For storing 3,000 lbs., size 7K 8 ft.....-..+eeeeeeeee . 80: to 110 


For storing 4,000 lbs., size 7X 9 ft..........++.++++-- 90 to 130 
For storing 5,000 lbs., size 7X10 ft..............-.--. 100 to 140 


) 
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; CHEMICAL ENGINES. z 
This engine, Fig. 125, has proved to be a most valuable piece ~ 


of fire fighting apparatus for use in warehouses, factories, lum-. Ys 
ber, yards, private residences, etc. : 


The construction consists of a forty gallon steel cylinder, | 


Fig 125. Chemical Engine. 


tinned inside and out, set up on two suitable wheels 42 inches 
in diameter, either of the sarvan or all steel wide tire pattern, 
ae the cylinder being properly balanced between the two wheels 
so that when the engine is set upright on its bottom the wheels 
=e clear the floor or ground; suitable handles are provided by which 
: the engine is easily run from place to place and when required 
for village fire department use a suitable drag rope is furnished. 
é - The equipment consists of 50 ft. % in. chemical hose with 


Fig. 126. Standard Underwriter Equipment. 


“Finished in aluminum, bronze or any color Japan. 
Charge consists of 17 lbs. bi-carbonate of soda and 10 Ibs. sul- 
phuric acid. “ 

‘The price of this engine, tinned inside ‘and out is $175.00 net, 
lead lined, $210.00 net. ; 


STANDARD UNDERWRITER EQUIPMENT. 
(As illustrated in Fig. 126.) 


tee! ‘CTOW DAT ecinarces roe eredes nage wae cued d.00 ~eACR 
Fire hooks, 6 ins. long......... cesses 125 -exeh) 
Fire hooks, 12 ins. long......... wesnee  dioceaeh 
Hire hooks, 16 ins. long............ sitio Nis elas! eSeue 0) oh UOT OD OAC Un 
Fire axe with pick back, heavy..... o) eo sreiisi®\ «Seine «oe ele UO Zeramam 
_» Fire axe with pick back, light...... Ceidiuvinsccegess, 16°80 5007-—em—m 
4 miresaxe holder, polished, DLASSs << ojos 0.6 sseseie foe ane eceiioneue -90 set — 
ea WOr. TOSCO SPAMMETs «ce cleicisre ore ors. seis ies oip:'s afein, spaudialeaeke. slo; men ee O MOO ge 
American NOS SPARNCH © 5. sts iw ere 410 tise + seie bie lec vie vurrelam uO OOZe 
Galvanized iron pails, 12 qts..........-.-..+.+..+-.-- 3.00 doz 
Galvanized iron pails, 12 qts., round bottom. Gaiss is, sc-0 BASSO MOOZs 


Fig. 127. Hose Nozzle and Expansion Ring Couplings. = 
TABLE 121—HOSE NOZZLE AND EXPANSION RING 


COUPLINGS. 
i Hose Nozzles, Plain. 

Size (ins.) Length Price per Doz, 

% net 6 $ 2.80 

11 10 Fi ; 
; 4% Bue 11.40 
2% 12 18.24 
\ Hose Nozzles, Screw Tip. f 

Size Coup. (Ins.) Length 2 Price per Doz. 

: 8 $ 4.00 

12 ‘ 5.00 

8 5.00 

12 = 6.00 

12 12,50 

20 18.00 

12 2 19.00 

20 7 25.00 

15 26.25 


5S 


EXPANSION RING HOSE COUPLINGS. 
ees $0.95 net. Medium 2 in.........$2.00 net — 


“ANRUA Ga aie ure t 
fae wtedium: 136 ins .h.c: 1.60 net. DUG IIa eve ove lee toconanmehedele 1:35 net 
es ENLTN Ee 6! sical tials hopel oe) « 1.05 net. Medium 2% in....... 2.60 net 
EXTRA HEAVY EXPANSION RING COUPLINGS. i 
tie Price 
£ Underwriter Approved Type ............00060% per set net $2.10 
Pee rine: Department.Service.......:).2.6ssc+neee es per set net 2.10 
ivavy Bronzed Patterns. cassis Weis ci se ie made oe per set net 3.10 

INBRED MR TY DOS 6's 06 si giererateretenoismeatress eee are DiGi 2 CERO BER DOS 1.85 


FIRE EXTINGUISHER. 


_ Made in three gallon size (Fig. 128). Guaranteed tested 350 
Ibs. pressure. 


Price, Net 


_ 3-Gallon, polish copper 
Becallion: red, JaADANnedinc cathe ees Se. se ee ee eee 
3-Gallon, nickel plated........... 


Fig. 128, Fig. 129. 


TUBE FIRE EXTINGUISHER, DRY POWDER. 


The Dry Powder Fire Extinguisher, illustrated (Fig. 129), con- 
sists of a tube 22 inches long and 2% inches in diameter, filled 
with a dry chemical compound, the chemicals being deadly to fire 
but absolutely harmless to anything else. Price, $1.05. 
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Fig. 130. Linen Fire Hose. 


LINEN FIRE HOSE. 
Hose to Withstand a Pressure of 300 Lbs. (Price per Ft.) 


1-in. 1%-in. 2-in. 21%-in. 8-in. 
$0.09 $0.13 $0.15 $0.17 $0.24 
Hose to Withstand a Pressure of 400 Lbs. (Price per Ft.) 
1-in. 1%4%-in. 2-in. 2%-in. 3-in. 
$0.12 $0.15 $0.18 $0.21 $0.30 


Fig. 131. Swinging Hose Rack. Fig. 132. Swinging Hose Reel. 


HOSE RACK. 
(Figs. 131 and 132.) Price. 


Brass, size ie Oe eee PP IR Mee 27 iyits Te ceialls! eveyenetale rag avecstah scols Poe Cle 

Iron, aluminum finish, 7-8-9........-. Aree cidade etre) telee} ee CanD) 

Malleable iron with wall place: Alene: gold bronze and 
Japanned, any COlor, SiZ€ 7-8-9.....eceeeeresrereesrecece 4.70 


FORGES 


Small rivet forges, with pans 18” to 24” and blower fans about 
12” in diameter, weigh from 110 to 130 lbs. and cost from $13.00 
to $20.00. (Fig. 133.) 


Fig. 133. 


Larger forges, suitable for horse shoeing and small repair 
_ work, cost, complete, with water tank, as follows: 


Size of Firepan Weight - 


Kind of Blower (Ins.) (Lbs.) Price 
and, DIOWeP hace tess ie 28x40 L-*265 $ 27.00 
Hlectric, with motor...... 28x40 285 $60.00 to 75.00 
Hand and electric ........ 28x40 300 99.00 to 105.00 


Without tank, less $4.00. . 


f ( 5 
A first-class blacksmith forge for a permanent blacksmith 
shop, costs, complete, $125.00. 


; FORKS 


4 — 


Stone or Ballast Forks. Net prices for extra grades stone or 
e ballast forks in quantities, at Chicago, are as follows: 


Length Width Weight ‘ 
: : Tines Fork per Doz Price 
} No. Tines (ins.) (Ins:): - (Lbs.) per Doz. fa 
i4 DB eaiceee -. 138% 11y 76 $12.00 Ne 
. BU eis sis, a.lsusnaes 13% 14% 88 15.00 
AWM sia scat slese 14% 13% 96 17.40 


The above prices are for forks with natural finish, wide strap 
ferrules and heavy eaps, with wood “D” ash handles. 


FORMS 


Used for the assembling of column and girder forms. (Fig. 134.) 


ADJUSTABLE STEEL FORM CLAMPS. 


s ¢ id 
Wt. 100 Pieces ; BAS ie 
Clamp No. ») Price aes | 
22 $29.70 ; 
36 36.00 3 
6 
43 41.40 


FURNACES AND KETTLES 


A gasoline lead or leadite furnace (Fig. 135), having a melting 
pot capacity of 325 lbs. of lead or 50 Ibs. of jeadite, weighs, 
crated, 170 lbs., and costs $50.00. S 


Fig. 136. Asphalt and Tar Kettles. 


Asphalt and tar kettles (Fig. 186) of very heavy steel plate, 


reinforced with angle irons, for burning wood or coal, cost as 
follows: 


Kettle, 38 ins. diameter, 21 ins, CEED scat kien ee - $21.00 
Mantle, 40 ins. diameter, 36 ins. deep Beo0 
Mantle, with door and grate for burning coal......... 


Fig. 137. Portable Asphalt and Tar 
Melting Furnace. 


Asphalt or tar melting furnaces (Fig. 137) cost as follows: | 


ao) 


Pr snes! eiete Pric 
. Capacity (Gals.) Not Mounted 


Fig. 138. Lead Melting Furnace. 
Lead melting furnace (Fig. 138). 


eo Price, including pot, bar, grate and ladle: 
ee On Wheels 


— 18-ineh 
- 24-inch Kethe See 24.50 
30-inch eens 

Asphalt and tar kettle of 100 gallons eapacity, 
wheels, complete, $135.00. (Fig. 139.) _ 
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Fig. 139. Asphalt and Tar Fig. 141. Tar Furnace. 
Kettle. 


Standard fire wagon, mounted on wheels, length of body 5 


feet 14% inches, width 2 feet 6% inches, depth 1 foot; complete, 
$95.00. (Fig. 140.) 


Fig. 140. Standard Fire Wagon. 


ight Glass. The | prices range as follows: 


ee er 
ee ee ey 


ee ee ey 


\ 

Wired skylight glass, %4-in. thick, is $0.25 per sq. ft. 
Vault Lights. Contractors, furnishing their own moulds can 
_ obtain glass at from 4 to 5 cents per pound. Bull’s eyes, 3 
*s in diameter, are 3 cents each, and square lights, 3144x3%, are | 
6 cents each. f 

J Plate Glass. On plate glass there is a discount of 89% from 
list. In the accompanying table the net price of polished pla 
glass is figured at this discount. These prices apply to the glas 
only, an extra charge being made for boxing or cutting to speci 
sizes. . . 
Window Glass. The discount from jobbers’ list is 90% and 5%. 
This quotation is not strictly adhered to. ! The net prices per bo. 
of 50 sq. ft., at the discount named, are as follows: 


AMERICAN WINDOW GLASS. 


Size of Glass (Ins.) A 


Gace Set nO cae ai atcl a cas ate Nay ot orcas ci-cacer oialepersse25° OMe, aie $2.27 
12x14 
RAO! LO LAK 20 eeeeey eae eR Rate ns ster Maia) ote Ne ees exeliel aver oils os 2.37 
5 18x22 5 
ey 20x20 
15x36 
26x34 
’ ou : 
. DSS SE OZ OO Se Omar uarere ohe checsieuss syavera deine le ava eres eleusierscce O20 
ae 
bs 
Asc GosOu ss ORO Murstateisteleteten tetas eavien« a2 s'@isvete (x0: ave z-sietels 3.80 
SOX5 2.60) SOR5 4. ora, cre peste eter BPS tt RODD tate . 4.05 
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‘GRADING MACHINES | 


(See also Elevating Graders.) 


by a combination of the two actions, thereby conveying the earth 
. to the place of deposit, are known variously as scrapers, road 
" machines, graders, spreaders, levelers, ete.,, and are of many 


types. 


en 


RAILROAD GRADER. 


A machine mounted on standard gauge trucks, which spreads — 
and grades the earth in railroad embankment work and is oper- ie 
ated by compressed air taken from the train line, needs only one 
man to operate the machine itself. The theoretical capacity of 
the spreader is 179 20-yd. cars, or 3,580 cu. yds. in 13 minutes. | 
It will make 17 yds. of heavy stone fill in one hour. The oper- 
ating power required is a 17x24 locomotive, but a 20x23 is better. | 
The machine weighs 6,500 lbs. and costs $3,000. Allowing $25.00 — 
per day for the engine and crew and $3.00 for the machine crew, — 
the cost of operation is $28.00 per day, or 16 cents per cubic 
yard for stone filling. 

The commonly used scrapers are of three kinds: wheel, drag 
and buck or Fresno. In all three, as in the case of all scrapers’ 
and levelers, except where the soil is very sandy and loose, the 
earth must first be loosened by plows or picks. In the three 
kinds of scrapers the cutting edge of the machine digs into the 
soil, thereby loading itself, and the drag scraper slides over the 
ground carrying its load, the wheel scraper rolls along carrying — 
its load and the Fresno scraper both drags, and carries and 
pushes a load in front of it. 

Drag scrapers are efficient for a short distance only, from 50 
to 109 feet, while Fresno scrapers, can be used economically up 
to about 275 feet, when wheel scrapers should be substituted. _ 
The drag scraper is pulled by two horses and the driver dumps — 
the scraper as well as drives. An extra man is usually needed 
for loading. In the case of the Fresno scraper, which is usually 
puiled by three or four horses, the driver is able to both load 
and dump the machine and to spread the earth to the proper 
depth while dumping it. The wheel scraper, however, needs a 
loader and an extra snatch team at the pit. 


WHEEL SCRAPERS. 


_ The sizes of wheelers most frequently used are Nos. 2, 2% and. 
8, of which the ideal size for average work is No. 2%. The 
oe. capacity of scrapers, as rated in the catalogues, can never be 
9 attained in actual work, the actual being about one-half. 
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Listed Capacity . as 

Cu. Ft. Price § ‘Weight, Lbs. 

Ae ere 9 25.50. 330 to 400 

RG age Me cer rete 12 37.50 500 to 600 
PRS tise ck eothy ans 16 $42.75 650 to 750 


Add $6.00 to No. 2 and No. 8 for automatic tail gate, and add 
10% for patent hubs and spring draft. = 

Repairs. Six new wheel scrapers: first cost, $45.00 to $50.00. 
Repairs for 6 months averaged $2.50 per scraper peY month; 
life, 4 years. Second-hand wheel scrapers, original cost $45.00 to 
$50.00. Repairs, blacksmith at $3.50 per day over a period of 
8 months, averaged $3.50 per scraper per month; life, 4 years. 
These scrapers were two or three years old when these data 


were collected. 
DRAG SCRAPERS. 


Drag scrapers likewise hold about half the listed contents. 


TABLE 128. 
n Ss is] Ls , 
¢ a ont 5 m j 
o% wey 3 —3 e) < OP 
ae Bes SP ie i lees ae ge ie 
cH rl n born! oO 8 
ae G2 2 3 295 Pay 
ae Sh oH 5 Ak om 
a) oO a Or Ay 
Drag Scrapers. 
6 No. 1 American Scrap- 
ers, with runners ..... 56x40x27 630 540 35 7 $3.60 
6 No. 2 American Scrap- 
ers, with runners ...... 56x36x26 567 480 30 5 3.30 
6 No. 3 American Scrap- 
ers, with runners...... 54x34x24 535 450 25 3 3.10 
6 No. 1 Imp. Cham. Scrap- 
ers, with runners....... 56x40x31 715 618 40 7 3.75 
6 No. 2 Imp. Cham. Scrap- : 
ers, with runners....... 56x37x30 630 .540 35 5 3.45 
6 No. 3 Imp. Cham. Scrap- 
ers, with runners....... 55x35x30 535 450 33 3 3.25- 
6 No. 1 Slusser Scrapers, 
With TUNNers.....c.. 22 ...04x27x41 635 540 35 7 3.60 
6 No. 2 Slusser Scrapers, 
with runners........... 54x27x38 570 480 33 5 3.30 
6 No. 3 Slusser Scrapers. .53x26x35 537 450 27 3 3.10 


American and Improved Champion Scrapers are of steel with 
round back. 

Slusser Scrapers are of steel-with square back. 

Four drag scrapers, originally costing $7.00, had a life of three 
years in good loam and others lasted but one year and a half in 
sand. In an average taken over four months of work, repairs to 
scrapers amounted to 20 cents per month each. 


FRESNO SCRAPERS. 

This type of scraper is ideal for building railroad embank- 
ments from side ditches and for wasting earth taken from cuts 
when the earth is free from large stones and roots. It has been 
the author’s experience that if the scraper is pulled at right 
angles to the line of the plow furrows the loading will be com- 


/in a much Daten time than when the seraper is pulled 


el with the furrows. 


o. 1, 5-foot cating edge, capacity 18 cu. ft. 
weight 300° = 7$14.00 to $18.00 


17.50 


weight 250 eo ee ee oe 13.25 to 17.00 
The listed capacity of the Fresno Scraper has been found by 


the author to be about twice the actual place measure capacity. 


TONGUE SCRAPERS. 


This machine is composed of a wooden platform drawn at an 
angle of about 60° with the surface of the ground and the horses 
are hooked to the pole. It is a very valuable machine for filling 
ditches, leveling roads or other uneven places. The author has — 
found it an extremely economical machine for spreading top- 
soil which had been previously stacked in piles. It has a steel 
cutting edge 48 inches wide, which can be easily replaced. The 
weight is 120 lbs. and the price $6.15, 


THE DOAN SCRAPER. 

This machine is very useful for cleaning out and back filling 
ditches or leveling uneven surfaces. Manufacturers claim that 
it will back fiJl as much earth as 50 men with shovels. Price, 
$4.50. 

Keystone Drag Scraper—Price, $12.00. 

Happy Thought Road Scraper—Price, $15.00. 

Beach All Steel Scraper for dragging dirt roads can be drawn 
at any angle. Price, $15.00. 


GRADERS AND ROAD MACHINES. 

The difference between graders and scrapers is that the serap- 
ers pick up a load, transport it a certain distance and unload it 
at one place, while the road machine is used mainly for cutting 
off high places and filling up the adjacent low places while the 
machine is in motion. Another function of the grader is that 


of moving earth into winrows, or of spreading it from winrows 


in thin. layers. 

The following machines are drawn by two horses and operated 
by the driver alone: 

20th Century Grader (Fig. 143) is a machine on two small steel 


_ wheels, with a 6-foot blade, which may be raised or lowered, tilted 


OS ied 


or set at any angle by the driver, who occupies a seat directly be- 
hind the wheels. This machine is very valuable for light road 
grading, crushed stone spreading and for any work that does not 
require the very heavy standard road machine. It weighs 
about 600 lbs. and costs $150.00 delivered anywhere in the United 
States. 

The Little Yankee Grader (Fig. 146) is a machine weighing 
about 900 lbs., on four small wheels, with a blade 5% feet wide. 


It is used for light grading and leveling and for spreading crushed 


| HANDBOOK OF CONSTRUCTION PLANT =~ 
stone. Price, $135.00, complete with diggers and fenders; $125.00 
without the diggers and fenders. : 


The Shuart Grader (Fig. 148) is a three-wheel machine, of a — 


‘type similar to the Little Yankee Grader. It weighs 525 lbs. and 
costs $47.50. > 

Indiana Reversible Road Drag (Fig. 150). Price $15.00. Blade 
7 ft. long. 

Panama Road Drag (Fig. 151). Price $23.00, with lever for 
changing vertical angle of blade. 

Humane Tongueless (Fig. 152). Price, $35.00, with lever for 
changing vertical angle of. blade. 

Panama Junior Reversible Leveler (Fig. 153). Price, $40.00. 
Adjustable for pitch and angle. 

Panama Senior Reversible Leveler (Fig. 154). Price, $125.00. 
Adjustable for pitch and angle. 

The following machines need one or more men besides the 
driver for operation: , 

The Steel Reversible Road Machine is made in two sizes. The 
standard size has a blade of direct draft and can be set at any 
angle and can be shifted 30 inches outside of the wheels. Price, 
$175.00. The small size weighs 1,400 lbs. and has a 6x15-inch 
blade. Price, $125.00. : 

The Buckeye Reversible Road Machine is made of steel, weighs 
2,000 lbs. and costs $260.00. 

The Reversible Steel Road Machine weighs 2,400 lbs., costs 
$175.00 and is drawn by two horses under ordinary conditions. 
The small size weighs, 1,400 lbs. and costs $125.00. 

The American Champion Reversible Road Machine, designed 
for hard, rough work, weighs 2,000 Ibs. and costs $210.00. 

The Little Winner Reversible Road Grader is drawn by two 
horses and needs one operator besides the driver. It has a blade 
six feet long, weighs 1,500 lbs. and costs $125.00. 

4 Gravel Spreader was used in the construction of the Colo, 
rado River Levee. This spreader was built on an ordinary flat 
\car and is of extremely simple construction. <A small, well- 
braced tower is built in the center and on each side 8x17 in. pine 
Stringers are firmly bolted to the side sills and to stringers laid 
across the top of the car body. Ten 1% in. eyebolts run up 
through these stringers and from these are suspended two 
isosceles triangular wings, one on each side of the car. These 
wings are raised and lowered “by means of ropes and blocks at 
the point of the wings and at the top of the tower and are 
raised by braking the car and hauling on the line by a loco- 
motive. On the outside the wings are faced with iron and have 
a reach of 15 feet. The 45-yara side-dump cars were unloaded 
when standing still, so that the top of the dumps on either side 
were from 3 to 4 feet above the tracks. In Spreading this ma- 
terial the machine is put through the entire length at a speed 
from 7 to 10 miles per hour. Several trips with the wings at 
different heights are sometimes necessary. The cost of spread- 
ing material per yard is about 1/10 cent, the cost of construct- 
ing machine about $300.00, and its operation requires the service 
of a locomotive and of four men to handle the wings. 


Fresno Scraper. 


No. 2!4 Patent Wheeler. 
20th Century Grader. 
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Fig. 142. 
Fig. 143. 
Fig. 


Fig. 145. 


Fig. 146. 


Fig. 147. 
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| Fig. 149. Beach All Steel Drag. 


: Fig. 150. Indiana Reversible Scraper. 
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Fig. 151. Panama Road Drag. 


Fig. 152. 


Humane Tongueless Scraper. 


Fig. 153. Panama Junior Reversible Leveler.. 


Fig. 155. 


McCann Spreader and Grader. 


Fig, 156. All-Steel Slusser Scraper. 
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Doan Scraper. 


On the Hudson Division of the New York Central & Hudson 
River R. R., where considerable double tracking work was in 
progress, the Walsh-Kahl Construction Company were using a 
dump car train and Jordan spreaders (Fig. 158) to widen out 
shoulders sufficiently to lay a construction track so as to clear 


Fig. 158. Jordan Spreader in Use on Four Tracking. 


the present main line tracks. With a good lecomotive and crew 
a train load of 150 to 200 cu. yds. of ordinary material can be 
leveled so as to clear passing trains in 8 minutes and can be 
leveled down to 2 ft. below top of rail in from 10 to 15 minutes. 


The cost per day of a spreader may be estimated as follows, 


assuming all items liberally to insure their covering the cost in 
any case: 


Depreciation on $5,000 machine at 15 years life, 250 days 
BDO ENV CAT Ula et ere ierss ciel hale x cts 


This does not include cost of locomotive and crew. 


This will indicate what may be the cost of using a spreader. 
If the machine is taken care of it should be sold at the end of 15 
years for a reasonable price, but no account is taken of the 
scrap value in this estimate. 

The machine can easily handle all material which can be sup- 


plied by trains which might be anywhere from 1,000 to 20,000 
yards per day. 


a 
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SCRAPER. pe 


By James C. Bennett.* 


The gold-dredging industry of California has given rise to a ‘ 
method of leveling ground that offers possibility of a con- “. 
Siderably more general application than has been developed to - 
date. The method, by the electric drag Scraper, was originated 
in the Oroville field, where one of the dredging companies was — 
required by the municipality to restore to an approximately level 
Surface the ground that it had dredged within the city limits. 
Although some such leveling had been done by means of horses 
and scrapers, prior to the development of the electric drag Sas 
Scraper, it had been on small tracts only, and the cost had been : 
almost prohibitive when the acreage involved amounted to more 
than one or two, or possibily three, acres. 


A few months ago, the writer was called upon to arrange for 
grading a piece of ground. The work involved leveling down 
some piles of gravel to a grade suitable for building lots, making 
a roadway 60 ft. wide by 600 ft. long, half the width being a 
cut and the remainder a fill, and filling a large water hole to a 
grade above the level of standing water. Practically all previous 
work had been done by owners on force account, and, since the 
only object to be gained was to level the ground to any con- % 
venient grade, no attempt had been made to determine the yard- 
age involved, hence no unit cost was available. The nearest 
approach was based on the cost per acre, which ranged from ~ 
$175 to $200 per acre. In this, however, it was impossible to Re: 
secure any suggestion even as to the approximate yardage 
represented, i 

In preparation for the proposed work, an attempt was made t to 
determine the approximate yardage involved by a rough measure- 
ment, but without success. Some idea may be gained of the diffi- | i 
culties of making measurements on ground of this character- 7 
from the statement that, for purposes of railroad construction in ——— * 
this field, it was found necessary to make cross-sections at i0-ft. 
intervals. An estimate based on previous acreage costs would 
be unreliable in this instance, owing to the necessity of working 
to grade. The writer and the contractors made a joint estimate s 
of the time required to do the work. As the approximate daily 
expense was known within fairly narrow limits, this afforded nee 
most equitable basis of cost. 

Seventy-five working days was agreed upon as sufficient time 
to complete the work. ‘This was to include lost time on account 


Sd 


of repairs, setting deadmen, moving lines and blocks, and moving Pee 
‘machine from one position to another. During, and upon com- A 


pletion of the work, the sous wias data were obtained : a 


* Abstracted from Engineering News. - 


Daily Expenses } 
‘1 Winchman ....... Syoveie, sue etch a ronan me $5.00 - 
2 Helpers @ $2.50...... she Snets Almtaehe ne al ane Hebe 5.00 
dunorse, (for moving Tine€S) (C&C. ric. sicleve were uwcsians 1.00 
Msscoo IWR OE Wy 2g CONES ciecerevel sic) aiaie ateregereee sacar 3.00 


Making a total daily cost uf........ APE i ee $14.00 


Time Required 


INO; days: actually ‘S€rapiNe. its «cl vialec « echelene Stele 62 
No. days moving lines and winch and making 
MODAITS = civid sieve sietenste SRM O CORO oo aielisueuaie 10 


Making total days worked....... Le ciieaen oe 72 
No. working days in which no work was don 10 
Making elapsed working time days.......... 82 


Costs 


MIMO AY S)-@\'S LALO), wisecay ores suealivleuslocerateuevehorsenetanlone pole) Se OO 
Repairs, materials only........ Rreiekeiene Broth Sis 35.00 
4-horse team, man and scraper, surfacing 

Street erade. lh Gay rica ssieeteclel sake sre tointens mien 10.00 
600 ft. second hand, 1%4-in. hauling line..... 54.00 
600 ft. second hand, %-in. back line......... 30.00 
Depreciation at 10 per cent... ...s'ssscccescce™ 120.00 


Miakinie?"2) TOtAL) COSEs OL secnteks ie cleats slaretelaicvelerers $1,257.00 


In the foregoing figures, as will be noticed, a charge is made 
against the job for the full cost of the ropes. In doing this, the 
job is being charged with a little more than is really legitimate, 
as the same ropes are good for probably two to three thousand 
yards additional. Also, the depreciation charge is probably lib- 
eral, as there is very little severe wear and tear on anything but 
the scraper. 

A close tally was kept of the number of trips made, or loads 
hauled, and, from time to time, the loads were measured. An 
average of 1% cu. yd. per trip is believed to be very nearly 
correct. The total amount of material moved, based on the 
number of trips made, was 15,300 cu. yds. The actual cost per 
cubic yard was thus 8.2 cents. 

For the 62 days of actual scraping, the average running time 
was seven hours per day. 


Average length of haul . Baie et wee aT 8 


AV OLAS CU CAS IGIULY:. situates aie a oe SSNS ERIC CRED S 247 cu. yds. 
arrest day's duty icc. . ohare vate ora) waeicuceener ene SR iN A ahs 425 cu. yds. 
ANVeraee: Hourly Auty: | jaan ee bs tee tide tee seeeeeeee 30-4 CU. YAS. 


The equipment consisted of a winch, motor, transformers, drag 
scraper, hauling and back lines, and snatch blocks. The winch 
was of the type commonly used on gold dredges, having been 
taken from a dismantled dredge. It was driven by a 50-h. p. 
motor, through one belt and two gear reductions, giving a rope 
speed—both lines—of about 130 ft. per minute. There was but 
one drum on the winch, having a central flange to separate the 
ropes. The hauling speed proved a very satisfactory one, but the 
return rope should have been speeded up to at least 150 ft., and 


possibly would have worked satisfactorily at 175 ft. per minute, 


1p the 2 he orig 
"was discarded _in favor of a much lighter - 
n which skids were made a part of the machine. 
ansmitting power from the transformers to the motor, anit 
“a mored three-conductor cable was used. This permitted the 
nch to be moved about the field with its own power, and made 
unnecessary any moving of transformers. During the execution 
of the work, the winch was moved twice, that is, had three posi- 
tions, including the original. 
ve The transformers were hot disturbed after being originally 
2 connected, as the nature of the ground permitted the selection of 
_ a location within reach of the several positions of the winch, 
24 The power company made no extra charge for running the neces-_ 

Sary pole line—some five or six hundred feet—and a 

the transformers and motor. 

The scraper was made of 2-in. planks, the cross-section being» 
of the shape shown by the accompanying sketch (Fig. 159). The 


Fig. 159. Section Through Bucket Used on Electric Drag Scraper. ; 
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inside measurements were 18x18 in. and it was 12 ft. wide. A 
little experimenting was necessary at the beginning of the work 
to determine the correct angle at which the bail irons should 
be set. It was found necessary to make one or two changes of 
this angle during the progress of the work, owing to different — 
conditions of ground and material. The planks were well 
strapped together with bar steel, and the ends were of ‘steel 
plate. One, and some of the time two, pieces of rail were 
fastened to the top of the scraper for added weight. Both 
hauling and back lines were second-hand mine hoist ropes, in 
very good condition, but discarded for mine use in compliance 
with state mining laws. With the exception of one or two small 
portions of the work, the hauling line ran over only one snatch 
block, while the back line ran over three blocks a large portion 
% of the time. A fairly liberal use was made of deadmen, it being 
- more economical than to move the winch. 
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Shovel Handles. Net prices at Chicago for white ash gs 


shovel, spade and scoop handles are as follows: 


Per Doz. 
Shovelsbent and Uriveted ii ae sa.c os shale e Baer exe ate operas "$2.55 
Spade, ,ben ti,anmd riveted: setae’... te ies Suse lave ere ahah Nerds: otalone: Seahgkate es Re 2.46 
Scoops bent and TIVETEG ss Perc iscus ics chee Dene ebehexe he reher a ease ema 2.55 
Witching spade, bent anG=7riVeted../2c. 2. crs cece elspa oss, sheen eaee aeons 3.00 
Shoveltor spade; straight, riveted 720% <tis i. eee ee ee 2.46 
Shovel, straight, Maynard pattern................... o sitea eee 

The net prices,for long shovel, spade and scoop handles are as _ 

follows: 
444-ft., shovel, bent........... Stagalle/te clea corer ate tel oa eras betes io cues 
Ape tt... ‘SPACE, wD eIMit-iecs 2. ia, we ehevarbe she trace. fone NUN an a de cde hte chee ee aS 
Spf b., SCOODPs. DOME are tao fase fe daneule reves va tavale aut pode eens 


4144-ft., shovel, straight, Maynard pattern 


Malleable ‘“D’” with wood head and malleable fork and socket 


can be bought for $1.00 per dozen. Malleable ‘“D’s’” with iron 
head cost $1.25 per dozen. 


Tool Handles. Net prices at Chicago for tool handles in full 
crate quantities are as follows: 


Per Doz 
Nail hammer, adze eye, 14-in......... Ste tescy oka BAA Pore MR ae $0.45 
Riveting hammer, T2-1nls wee aces eed eee eee ee ee .40 
Riveting’ hammMer;<14-inMs Aes o liarele See ke goes ai SO 
Blacksmith, 18-in........ pinviskeveles sireveneytsfc. «a: su tpebebanel aiseon alee Ramee peters -50 
Blacksmith, 20-in......... Renee e Case SPOT ONG co "airs Touisene terete te é .60 
iatehet;reculari*-14-inws....0. cen tmeeeiciee ce ohare ee PAA ; 45 
Hatehet; broad, 18=ini. ss icveterenimmeenteee sie oaaneereis Histerersnane oye -60 


The above are for second growth hickory with wax finish, 
clear and white, and free from all imperfections. They are 
packed 5 dozen to the case. The net prices for hickory axe 
handles, both single bitted and double bitted, 36 in. long, are 


$2.45 per dozen for extra grade and $1.25 for No. 1 grade. Rail- — 


road pick handles, 36 in. long, can be bought at $2.88 per dozen 
for extra grade second growth hickory, at $2 for second growth 
ash, and at $1.50 for second growth hickory,’ plain finish. The 
net prices for sledge, tool and maul handles are as follows: 


Price per Dozen 


Length, Ins. . Extra Grade No.1 Grade 
A ARS fale etahareneralategehese Meekwe nUNItY oeleeaes be $1.00 0.70 
28 ate Giol'h-s:iohiahafe uahe Wout eas PCIe WachcMaR ed mom cd TRG 1.25 : 80 
SND IVES rote aaRere re Rn RES ie gaa Fed RN 1.40 95 
LOMonate Weacueneiare terete ehegeth acre ee eueraeYeR eter date 1.70 4.15 


Grub hoe handles, 36 in. long. of second growth hickory, with 
wax finish, can be bought for $2.90 per dozen. Adze handles can 
be bought for $2.52 per dozen. 


Cross-Cut Saw Handles. Supplementary for one man saw, $1.00 
per dozen. 


One man .. 


FRM Ae ION ROL NOOO 8 Oat FO1y ors Ole sakes $1.85 per doz. 
nd handlesive os eicne Motto So ee 6 to 25 cents woe pair 


HARROWS 


Ea light gardener’s eo harrow, with runners on the upp 
_ side, costs: é 7 


“with 25 teeth 
With’ 30 teeth 


oka ce. #\ si eLaeeceAs Yen Auaxeds: 919, 6p! wieig avr piarshel eye's ols stlavare sie (es eee 


© 50) DEC oh ete ate eneteeal eile Seles) ae iiatigh anol ec etere fe 


aa common square harrow of simple but strong construction — 
costs: 


“With 15 teeth, for OUCHMOTSENE petits aida sein ete os $6.00 
4 With 19 teeth, for one horse, heavy........... OPPOSE Ono 6.25 
With 23 teeth, forutwowhorses sei. aa FATE ee 7.00 


pi Ne 


; A hinge harrow with runners on the reverse side, made in two 2 
sections hinged together, has 40 teeth and costs $9.50. - 
y A steel dise smoothing harrow, with a frame 6 ft. 8 in. by 6 ft. 
: has 4 sets of rollers and 58 discs, 8 in. in diameter. Price, $17. 00. 
’ A flexible dise or cutaway harrow of steel, regulated from the = 

driver’s seat, costs as follows: ; 
_ Two horse, with twelve 12 td 16-inch discs, 6 feet wide. 
_ Whiffie trees and neck yoke............... |S Ache een de ae aes Rest 


A. tooth harrow, original cost $25.00, averaged for repairs for 
3) months, $1.30 per month. Cultivators, which cost $12.00 to — > 
ef $15.00 when new, averaged $1.05 per month for repairs during 
3 months. 


A heater consists 
which are built up 
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Fig. 160. A Portable Gravel and Sand Heater. 


gravel or stone drops from one shelf to another and is heated by 
1 a fire built beneath. It will dry gravel or stone up to 2 in. in 
size, but cannot be used for drying sand. 


Capacity Weight 


No. Cost Tons per Hour Lbs. Delivered 
Be alets\ olelsashalecetaracatie sip 6 1,600 At once 
Mey s seve rotebens <ehepsiaieiotetehnres eo 5 1,240 10 days 
Bernie jaiel Vioscetelcrsio cereal GOO 4 1,035 10 days 
Biceteleteraaietore visteroeieretmier LLCS 3 U5 10 days 


A portable heater for warming stone for bituminous surfacing 
of highways (Fig. 161), which may be had arranged with a self- 
contained batch mixer and binder melting tank, consists of a 
revolving steel cylinder with concentric walls, engine and an oil 
heater with compressor for vaporizing the fuel, all mounted on 
heavy steel trucks. This machine has a capacity of 150 cu. yds. 
per day, heating stone to 250° F, It can be heated by coal, but 
this is not recommended. It consumes 1 gallon of oil or 10 lbs. 
of coal per hour. Weight with engine, 22,600 lbs.; price, $3,000; 
weight, without engine, 20,000 lbs.; price, $2,500. Equipped with 
mixer and heating tank for bitumen, $1,000 extra. 


350 


; machine may HAsO be roptained in the forece semi-porte 
e for $2, 850, without engine or mixer. : 
i“ combination sand, stone and water heater is herewith illus- 
trated (Fig: 161A). It was used to heat the materials. used 
in constructing concrete culverts on the New York Central & 
Hudson River R. R. It consists of a semi-cylindrical sheet of 
steel 10 ft. long and 2 ft. high. One end of the arch is closed 


and a short smokestack is erected on top. On the other end a 
water tank having a capacity of 97 gallons and with a radia- 
tion of 12 square feet is constructed. A wood fire is built under 
the work and the sand and gravel to be heated are heaped on 
the top and sides. It weighs 1,200 lbs. and can be built for 
about $50.00. ; 


FIT 
tae WATER TANK 
1 °& Ba CAPAciTY 97 GAL. jo 
1 f fg RADIATION 4 BAND CAPACITY 50 CU.YO. 
-@ YL RADIATION 32 8Q.FT. 
: : s 
s 
a” e 
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COMBINED WATER, SAND 
AND STONE HEATER FOR 


CONCRETE WORK IN 
WINTER 


PLAN 
Fig. 161A. Combined Water, Sand and Stone Heater for Concrete : & 


Work in Winter. a 


Mortar and Brick Hods. The net prices for wooden mortar 
and brick hods in quantities at Chicago are as follows: Mortar 
hods, carrying 150 lbs., 80 to 90 cents each, or $8 to $$ per dozen; 
wooden brick hods, carrying 90 lbs.: 60 to 70 cents each, or $6 to 
$7 per dozen. The hods have tin lined shoulder blocks and 
rough hickory handles. Steel mortar and brick hods can be 


_ bought at the following net prices at Chicago: Brick hods, 


23x7x10 in., weighing, with handle, about 8-lbs., $1 each, or $10 
per dozen; mortar hods, 24x11%x12 in., weighing, with handle, 
about 11 lbs., $1.20 each, or $12 per dozen, 


HOES 


The net prices at Chicago for garden or field hoes, forged from 
the best hoe steel, with 41%-ft. selected white ash handles and 
7%-in. blade, are $4.35 per doz. for hoes with solid socket and 
$3.90 per doz. for hoes with solid shank. Grub hoes, adze eye, 
can be bought at the following net prices: 


Price 


No. Weight, Lbs. Size, Ins. Price, Each - per Doz. 
1 38% 3%x10% $0.295 $2.95 
2 3 4 x11y sok 3.10 
3 4% 44%4x11% ro15 3.15 


GARDEN OR FIELD HOES. 


Contractors’ special caisson grub hoes, heavy pattern, 5 lbs. 
weight, 4%,x11%-in., can be bought at the net price of 60 cts. 
each, or $6 per doz.; an extra heavy pattern for hard pan, 8 lbs. 
in weight and 3x12 ins. in size, can be bought at the net price 
of $1.50 each, or $15 per doz. ~ 

Mortar Hoes, The following are net prices at Chicago for 
mortar hoes forged from best hoe steel, with 6 ft. selected white 
ash handles and solid shanks. 

Mortar hoes, weighing 45 lbs. per dozen, 55 cts. each or $5.75 
per dozen; mortar mixing hoes with two holes, 60 ects. each or 
$6.25 per dozen. ; 

Stone Hooks. Hop or stone hooks in quantities can be bought 
at Chicago at the following net prices: 4-tined, diamond backed, 
extra heavy hook, 5 ft. handle, at $9 per dozen; 4-tined diamond 
backed, light hook, 4% ft. handles, at $5.80 to $6.80 per dozen, 


cn 


"Material elevators constructed so that one platform is movin 


“wood reinforced with iron. The price includes all the necessar y x 
“sheaves and 3g-in. 6x19 crucible steel rope. : 


Length of Weight in Lbs.— 
Guides With Without With Without 


(Ft.) Guides Guides Guides ‘Guides 
80 2,200 1,200 $140.00 $100. 00: 
OD 2,400 1,200 150.00 105.00 — 
110 2,600 : 1,200 160.00 107.00 
120 2,700 1,200 170.00 110.00 
135 2,800 1,200 175.00 115.00 
150 3,000 = 1,200 180.00 120.00 | 


Fig. 162. 


The sizes, prices, etc., below are those of a bucket, bis Le 
sheaves, etc., but do not include the engine. 


Size Capacity, Cu. Ft. Weight, Lbs. Price 

ee 1 10 500 & $ 70.00 
2 20. ax 750 j 75.00 

3 30 1,000 100.00 

4 40 1,250 125.00 


The following prices are those of a hoist which was used to 
deliver concrete in a %-cu. yd. bucket 175 ft. above the mixer. 
The round trip was made in 35 seconds, 160 cu. yds. were actually 
‘raised in 10 hours, using a hoisting engine having a speed of 
300 ft. per minute. 

We 


SS age | 


cket, 300 ft. of rope and friction clamps... 
Tower to 197 ft. high complete........ AEN cus. ; ae’ 
Steam winch, new ......- esse eee eee eeee ob ete catelate ve aac tens ‘ 


The following prices are those of a hoist complete, including 
gasoline engine, winch and all fittings. \ 


Capacity, Lbs. Engine H. P. Speed j Price 
1h) p+ fam so ago sey a 
2/000 5 ber minute 335.00 


_ A contractor’s or builder’s portable material elevator furnished 
with an overhead horse made of strong pine supporting the 
upper sheaves, and strongly braced and having two cages with 
ash platforms 4x6 ft. in size, costs complete with the necessary 
%g-in. rope for the four wire guides and %-in. hoisting rope as 
follows:. 


50-ft. Guides 
75-ft. Guides.... 
, 80-ft. Guides.... 
90-ft. Guides.. 
100-ft. Guides 
120-ft. Guides 


A builder’s hand power, double acting hand elevator with a 
capacity to a height of four stories of 20,000 to $0,000 brick in 
ten hours. Space required, 3 ft. 6 ins. x 6 ft. 3 ins. Each cage 
carries 2 hods. Price complete with overhead horse and. sheave, 
winch, 2 cages, lower sheaves, rope for hoisting and guides, 10 
brick hods and 5 mortar hods, $180.00. 

The labor cost of unloading and building an elevator tower 50 
or 60 ft. high, and placing in condition ready for work, is about. 
$50 or $60, with an extra charge of about $1 for each additional 
foot in height. 


AUTOMATIC CONCRETE ROLLER HOIST. 


. This concrete elevator is carried under the mixer at the bottom 
and dumped into a hopper at the top, these movements being 
positive and automatic. The bucket is controlled by steel guide 
angles bolted to top and bottom ends of vertical wooden guides, 
whose direction controls the position of the bucket when being 
filled or dumped. The tower is constructed of wood throughout. 
Complete equipment includes bucket, wire rope sheave in bucket 
bail, and set of 5 angle guides. 


Capacity Weight Wire Rope HP wae tL 
Cust. Lbs. Required 60 Ft. per Min. Price 

12 445 %-in. 9 60.3 

18 530 5g -in, 12 aie ae 

27 665 5%-in. 18 81.00. 38 


36 975 ¥, -in. 24 90.00 | 


Pras 


bucket. With the bucket removed the frame is large e 
earry wheelbarrows or carts. Complete equipment includ 
a elevator frame and bucket assembled with wire rope sheave 
bail of frame. Wooden guides control the dumping of the buck 


Capacity Weight: Wire Rope EePvat 
oe Cu. Ft, Lbs. Required 60 Ft. per Min. 
: 12 640 ¥,-in. 9 
18 750 5, -in. 12 
27 1,000 54-in. 18 
36 » 1,150 %4-in. 24 


Hoisting frame only, $34.50, weight 435 lbs. 


RECEIVING HOPPERS. 


These hoppers are economic when the lead from the elevator 
to the dump is great, as the elevator is not delayed thereby. 
They are easily set in place. 5 


Dimensions and prices of hoppers with gate: 


Capacity, : teh 
Cu. Ft. Weight, Lbs. Gate Opening Price 
24 425 12x8 in. : $58.50 
30 465 12x8 in. 63.00 — 
‘ 40 635 12x8 in. 2G 2.0055 
| 54 725 12x8 in. 85.50 | 


Hopper gate only $11.70; weight 55 Ibs. 


STANDARD SHEAVE SETS. 


For use particularly in connection with the foregoing concrete te 


hoists. 
DIMENSIONS—OVERHEAD SHEAVE SET. 
Diam. of Diam. Weight : ; 
Sheave of Shaft per Set Size Wire ee 
(Ins.) (Ins.) (Lbs.) Cable Price 
12 1%, 50 5%-in. $8.10 | 
14 lf 65 3 $;-in. 9.90 
: DIMENSIONS—BOTTOM SHEAVE SET. 
Diam. of Diam. Weight ee 
3 Eeeive. of Shaft per Set ; Size Wire ‘f 
- (Ins.) (Ins.) (Lbs.) Cable Price 
= 12 1 36 54-in, $3.60 
ni 14 1% 42 4 -in. 4.50 


if CONCRETE CHUTES. 


The concrete is usually elevated by hoist to a hopper placed: at 
the proper height to give sufficient fall or head to the line, the 
ute leading off from this hopper by the special “Hopper End — 


Fig. 163. 


Item 
= No; Item S Length 
Mean Smn (ClosediGhutey ot vies, ed ele 3° 
2705. Closed ‘Chute (:..., doe) sak 
meeuilon «Closed Chute ease. elon es 10’ 
aS Ob RRO pen: Chuteir.ss ees.) ene 5’ 
SOL Open OHuter wens sussoc tea ee LOR 
eit eilexible Chute sm: once es 12°62 
hig2- Extra Blexible Joints. ..00.... lL. Oy 
dvi23 Hopper Hnd Section: js.2c45....... rae Ae 
i2eoe CUrnine | Section. \ ser eestne tee pds 
HiZ5 “Swivel Section musa ee eee 2! 
LCRA me Eig 9 cli. Cot eta nC beater i Pen Pd 2", 6” 


1750) EChutetHooks ts. yen Steaua ek 504 


Spouting made of No. 14 blue annealed steel 
ins, for each joint. 


Wt. per pe. 
(Lbs.) Price 


30 $1.80 
45 2.70 
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tion” are used for earn turns or feeding dependent lines. 
concrete is spread by the “Flexible Chute Section” the upper 
end of which is attached to a “Swivel Section.” If found desir- 
able, the concrete is dropped from, the end of the line throu; 
the ‘Remixer,’ where the throwing of the concrete against the 
side of the box sets up a rotary movement in, and ensuing re 
mixing of the mass. This box may also be used as a hea 
chute to receive the concrete direct from the mixer when th 
work is below grade. be 

‘The inclination of the chute at the hopper should be about 45° 
‘The subsequent grade is determined by the consistency of the. 
mixture, the head available and the necessities of the work. The 
minimum grade should be about 25°, average 35°, and maximum 
50°, With the closed chute a better head can be maintained. : 


A wooden tower was used for placing the concrete in a grand 
stand built at the University of Chicago. The grand stand 
was 484 ft. long by 114 ft. wide, and it was necessary to move the 
_ tower four times in order to place all the concrete. The tower 
was 72 ft. high and 8x8 ft. in section (See Fig. 164). A % 


SECTIONAL ELEVATION BB 
&ng.&Contg 4 


err 


cu. yd. mixer was set on the bottom framework of the tower 
3 that it would discharge into a bucket, which in turn elevated 
the concrete to a hopper on the side of the tower, 60 ft. abov r 
The chutes were of the open-trough type, 10x12 ins. in size, of 
galvanized iron, and were suspended from cables run from the 
tower over the grand stand. The tower was placed on 6-in. wooden 
rollers placed on a plank runway, power for moving being sup- i 
plied by a cable from the hoisting engine. Six men were re- 
quired to place rollers, runway and cables while moving. A 
move of 50 ft. occupied about 4 hours. The cost of the tower, 
including labor and material for erection and labor for dis- 
mantling was about $600. 3 = 


COMPARISON BETWEEN TOWERS OF STEEL AND woop. 


The cost of a wooden tower is about $600. If we figure that 
it will be good for only one job, that job must be large enough to 
warrant the expenditure of $600 to avoid using the ordinary 
wheelbarrow method. The difference in cost of placing concrete © 
by the two methods is usually about 75 cts. per cu. yard of 
concrete so that if we have a job containing more than 800 cu. 
yds., or say 1,000 cu. yds., the chuting system will be the more 
economical, If the tower is built carefully and so that it may 
again be erected on other work it will pay to build one for 
smaller jobs. It will cost about $200, however, to erect such a 
tower on any job, so that on a job containing less than 200 cu. 
yds. it would not be practicable to use a tower, especially a 
tower of such size. 

There will be no difference in the cost of concreting as between 
wooden and steel towers, as their operation is practically the 
same. The difference in first cost is the main consideration and 
for towers 75 ft. high this is about $400. The wooden tower can 
not, however, be expected to maintain its rigidity for more than 
a half dozen jobs and there is no doubt that if a permanent 
tower is desired, a steel tower will be more economical than a ~ 
wooden tower after five or six jobs have been built. This is very 
well illustrated by comparing the cost of setting up. Assuming | 
that the cost of the erection of the wooden tower is $200 and 
the cost of erecting the steel tower is $100, we have added $800 
to the original cost of the wooden tower by the time it has been 
erected for its fifth job. The money invested in it then is $600+ 
$800 or $1,400. By the time the steel tower is erected for its 
fifth job the money invested in it is $1,000-+ $400 or $1,400, an 
equal amount to that invested in a wooden tower. The wooden 
tower may still be in fair condition but it is reasonable to believe 
that the steel tower will remain in good condition for a much 
longer time and it will cost only about half as much to erect. 
We may assume, therefore, that a portable wooden tower is 
economical for jobs above 1,000 cu. yds. and until it has been 
-_ erected five times, and that a portable steel tower would be more 
~ economical if its use is contemplated for more than five jobs, 
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360 HANDBOOK OF CONSTRUCTION PLANT 7 
The first towers used for hoisting concrete were naturally of. 
wood and were located entirely within an area to which chutes 
could be run in all directions. Later, auxiliary towers were used 
in connection with very high main towers to carry concrete to a 


considerable distance, this distance always being controlied by the 
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Fig. 165. View of Concreting Tower, 


angle of the chute (about 23° to 30°), and the height of the main 
tower. The steel tower was primarily substituted for the wood 
tower to provide a permanent “knock down” structure which could 
be used over and over. Its rigidity as compared with the wooden 
tower has finally led to the portable feature. This feature makes 


epee. 2 yet 5, ea 
tower more economical than wooden towers a 
and also makes the-steel tower more economical than | 


165, which pictures the construction of a thirty-stall concrete — 
roundhouse for the Lake Shore & Michigan Southern Railway, ; 
and is described in Engineering and Contracting, August 2, 1912. 
Here, it was at first planned to build three wood towers for the 
construction of this roundhouse, which is 405 ft. in diameter. | 
These were estimated to cost at least $2,200, as against $1,000 
for a single steel tower, which could be moved from place to 
_ place. = 
a Other towers built for this purpose will no doubt be improved, 
as the experience with this one has shown to be advisable, A 
swivel post should be placed at the top to fasten the guys, so 
that the tower may be turned around more easily, and probably 
some sort of truck placed underneath would facilitate the shifting _ 
of the tower. ~ ae 
Figure 165 shows the construction of the tower which is 72 
ft. high. The steel work is carried on wooden skids which lie 
across two railway rails forming a truck. On the bottoms of the 
skids, where they rest on the rails, are steel plate shoes which 
are fitted with clamp butts for anchoring the tower to the rails. ; 
The tower is also guycd, the guys running through blocks at the 
deadmen. 
Referring to Fig. 165, it will be seen that attached to the 
tower is a main speut 60 ft. long consisting of a U-shaped trough 
10 ins. across at the top and 10 ins. deep, made of galvanized 
sheet iron. This trough is open, except at its lower end, where it 
discharges into the 30-ft. swivel pipe leading to the forms. The 
concrete can be spouted 95 ft. with this arrangement of 110 ft. 
with an extension pipe, which is kept at hand. This trough is 
supported by a light steel truss, which is shown in the photo- 
graph. A special feature is the support of this spout and truss 
by a 40-ft. boom. which is rigged from the top of the tower and 
held in place by a steel cable running to a winch placed at the 
foot of the tower. The construction of the trough on top of the ~ 
truss is such that the wearing parts may be easily removed and 
replaced without disturbing the truss itself. a 


‘A PORTABLE PLANT FOR MIXING AND CONVEYING CON- 
CRETE FOR FOUNDATION WORK; LABOR COSTS 
OF 36,000 CU. YDS. OF WORK.* 


The accompanying photograph (Fig. 166) illustrates a portable 
concrete mixing and conveying plant which was used by the Great 
Lakes Dredge & Docks Co. on foundation work for a blast fur- 
nace plant near Chicago. The concrete plant is built on a plat- 
form 20 ft. square which is mounted on rollers. On the platform i 


“ag * Data taken from a table appended _ to paper by Victor Win- 
3 dett, presented to Western Society of Engineers on June 7, 1911, 
- published in Engineering and Contracting July 5, TOLL, 


| eee . 


wr ak p. horizontal boiler is mounted which furnishes st 
the operation of the Ransome mixer and Lidgerwood hoist. 


bucket. Storage is provided for 500 
platform at one side of the mixer, 
bins is dumped into a 1-yd. batch hopper, 
concrete is delivered to a Ransome tower b 
75 ft. and delivered into the chute. 
in. galvanized pipe, supported by two 80-ft. booms. 
ends of the booms lines run to eq 
thus supporting it uniformly and 
The booms are swung horizontally 
lower 60 ft. of pipe is made in movable lengths of 8 ft. The 
Plant itself is pulled along 
to a deadman and taking it in on the hoist. 


and blast furnace buildings. 
continued through the winter 


i SBIR pr 


‘The’ 
1-yd. mixer is placed near the rear of the platform anda hopper — 


_ bin is erected above it, which has a capacity of 10 cu. yds. of 


=f 


Stone and 5 cu. yds. of sand. The bins were filled from cars on 
a parallel track, by means of a locomotive crane and clamshell 


’ 


Fig. 166. View of Portable Mixer and Conveyor Used for Massive 
Foundation Work. 


bags of cement on the 
The material from the storage 
From the mixer the 
ucket which is raised 
The chute consists of a 12- 
From the 
uidistant points on the chute 
keeping it in a Straight line. 
over the work by hand. The 


on its rollers by attaching a line 
The concrete work consisted of foundations for power house 
The work was started in 1910 and 
and spring of 1911. 


The work on the blast furnace building was massive concrete 


HOISTING TOWERS ? 363 


as 


work, the blast furnace foundations consisting of concrete slabs 
50x70 ft. square, and having a firebrick core averaging 23 ft. 
in diameter. There were 10,809 cu. yds. of concrete placed at a 
complete labor cost as given below: 


BO tt. LOLMS VOT CU. VAscciecndecane opacbeke (veuen cet cits 7.57 
Sq. ft. footing surface (no forms).. Se rece A 8.54 
Moral days Work... sito. otc Seto. Le hussein) 
Actual concreting time, days........ 3 CL Shapes senoeene aM 88 
Lanvor days of 9 hours........ 5 aera EO STS Ae eh UE) 
Concrete placed per day of concreting days (yds.)....... 128 


Concrete placed per day of total time (yds.)........ 
Labor cost per cu. yd. per day per man..... 4 
Epo tal COSENDET (CULV Geis « oie.n2s wreterals.> ooo ete a's Whole 


Fig. 167. 


The work on the hot blast stove and boiler foundations was 
massive work, including 10,064 cu. yds. of concrete placed during 
the summer at the following cost: 


Sa: ft. form surface, per.cu. yd.n... 5.55 Pa rc Fa 9.74 
Sq. ft. surface without forms, per cu. yd.... 16.1 
TTOCGER DAYS. WOTKisks «cate ss ara a esas caplet ace mastiseks (fs) 
Total days concreting..... LRT Soh Betas aioe 57 
Total labor days of 9“hours......-... Avec vie 
Concrete per day of total time (yds.).........:.... 28 
Concrete placed per day of concreting time (yds.) 72 
Cost per cu. yd. per man, per day.........- AE ROL eT ay ci ee 


Total labor coSt per Vd.... cece cesses csc eeeee oe 


This work was done in the winter. The power house founda- 
tions consisting of light piers, floors and some massive piers, 
including in all some 3,733 cu. yds., were placed as follows: 


Sa. ft: form surface per cu, yd. 2.2.... 2: os: 
Sq. ft. surface without forms, per cu. yar: 
PROEAIG Mays WORK torts yc vee oleate a hiel tenets 
Total days concreting ........ hese ue 
‘Total labor days of 9 hours.... abies oe a 
Yds. concrete per day of total time. sec eees 
Yds. concrete per day of concreting time...... 
‘Cost per cu. yd. per man per day.............. 
MEQOCAISCOSE SDEL CU. Yd) «cies ory.0,snntieetn) clo ee cielo 6 


The casting machine building foundations were built in the 
spring. These consisted of light piers and walls amounting in all 
to 1,225 cu. yds. This concrete contained no reinforcement. 


Sq. ft. form surface per yd...... 
Sq. ft. surface without forms..... 
Mo calida vis Work: cies scares eeu tees coarse oleeeie hale 


The work on the wharf consisted of 3,344 cu. yds. of concrete 
in massive work. Two rows of piles were capped with concrete 
forming a base for the walls supporting the rails of the unload- 
ing crane. This work was done in the winter and early spring. 
The data on the work are as follows: | 


iaiel oie sits je! ais, eCore) wala) evesiel ote 6.1 


Sq. ft. surface without forms, per cu yd. 


Ceo eres rere serecve eeeee 


Cost per yd. per day per man...... 


The construction of the piers for the steel trestle consisted 
of moderately heavy work amounting in all to 6,971 cu. yds. of 
concrete. The work was done in the winter and the chuting 
system was not used. Instead the concrete was delivered in 
hand pushed Koppel cars of 1 cu. yd. capacity. 


Sq. ft. form surface per cu. yd...... 
Sq. ft. surface without forms, per cu. 
Total days worked .. 


YiClisiene rotons ctotenets Secon eee an 1d 


moval edays .Cconcreting...2.5 0s oe. nee RRS ae eek: bo 
PHOta WabOmn davis a wdccion ee see susceveiel nurs) eatel wits ce haat nce meee aeetite 3,900 
Yds. concrete per day of total time......... Sige Sec. et 100 
Yds. of concrete per day of concreting time Aaa ae ae ee LS 


Cost per yd. per day per man 
‘Total cost per cu. yd 


eee Ce ec sernensesesrece 


The general averages and totals taken from the above data 
furnish the following: 


Total yds. concrete placed. 
Sq. ft. forms per cu. yd. 


‘Sa. ft. concrete surface without forms ‘(per VICI) rsey ee 13.0 


Sy) x _ 4 
7 preter e 


aijelfe shoe) eueiele 0/90) 0) jw'loe.e wielaiaveis iS OMG 
9 


10 


ed per 


Cost per yd. per man ‘per Gay... .. 2.2. cccies Hope ceca cue 
Ptaleavierage cost per CU CVO cc-.iecie ce sisis ei actsisler eos See 


Included in the above labor costs is the placing of 500 00 


‘Ibs. of steel reinforcement, or about 14 lbs. per cu. yd. of cone 
and the labor for erecting and dismantling the plant for ha 
the concrete. 


HORSES AND MULES 


The price of horses and mules varies very greatly with the 
locality, season of the year and also from year to year. Gen- 
“erally speaking, a good horse or mule costs from $200 to $350. 
A mule weighing 1,100 lbs. will do as much work as a horse 
weighing 1,400 lbs., and is less liable to sickness, can stand 


harder treatment, and eats slightly less than a horse. Twenty- 


eight mules bought in Kentucky and Missouri in 1910 were of 
an average weight of 1,100 lbs., average age 6 years and cost on 
an average of $255, including expenses of transporting to New 
York. As a rule a mare mule is more desirable than one of the 
_ other sex. A freight car load of horses or mules contains 22, 
an express car load 28. It takes about three weeks to acclimate a 
- green animal. The annual depreciation of a horse used on con- 
struction work is about 15 per cent. In figuring the cost of 
feeding horses on construction work it should be appreciated that 
the horses will eat hay the whole year round, while they will 
require grain only during the period when they are actually work- 
ing. Hay necessary for one horse for one day is 14 lbs. of hay 
grown by irrigation or 22 lbs. of cultivated timothy and red top 
or 80 lbs. of native hay. One horse or mule eats as much as three 
burros or jacks. 
The average daily feed of each horse or mule used by the H. C. 
Frick Coke Company during a period of six years was 26 ears of 
corn (70 lbs. per bu.), 6 qts. of oats and 16% lbs..of hay. A 


_. water supply sufficiently large to give 14 gallons of water to each 


horse should be allowed for. 

In the southern portion of the United States horses on large 
jobs may work almost every day, but in the north it is ordi- 
narily possible to obtain 180 days’ work each year. 

In a Brooklyn St. Ry. cost of feeding 2,000 horses was $20.00 
per month each and the depreciation per horse was considered 
to be 25% per annum. Besides about 4 gallons of water per day 
each animal consumed the following amounts of food: 


Pounds Cost 


Feed Consumed. Total (Ibs.). - per Horse. per Horse. Per Day. 
CECT emer ES 6 14,281,172 7,690 $108.50 $0.2975 
MERU (ite Nse ns vovre\-a.k AOR 35 330 5,385 48.75 .1334 
BS UGA hi sie levels acned mers 1,893,633 1,020 7.72 -0198 
RES MATIN NPY cel uhanerere cations 775,396 418 4.26 :0116 
ENB Tay viei-oi'as heirs Sad bee ees 95,041 51 85 0023 
RS SULtMM tye ots “alistete aretante 122,267 66 46 -0012 
(COETEIN SG CRO ae icasine Gye 29,219 16 25 .0007 

$170.79 $0.4665 


According to some records in Manhattan, Bronx and Brooklyn, 
the cost with the average number of horses kept for this period 
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shown below, the costs and 


averages being figu 


: Manhattan. Brooklyn. 
of horses kept....1,174 681 
41 9 


Shoeing ...... HE Ay SC EAA ERE ERG 17.75 
Meterinary 0... .. i 


a $473.43 $475.77 


Cleaning Department of Boston, gives the following figures: 


ee rer) 


Mr. Richard T. Fox of Chicago, in a report to the Street te 


se eee eee eee e as 


_ Net cost per horse per year for rent, repairs, shoeing, 
veterinary services, medicine and feed............. cae POLT 


_ Mr. Fox found that S. S. Pierce & Co., wholesale grocers of 
Boston paid $27.65 per horse per month for maintenance and 

shoeing, veterinary services and boarding in a public stable. a 

; For shoeing, the Street Cleaning Department’s bill amounted — 
to $33.43 per year per horse. He found that Pierce & Co. paid a 
little less than $12.00 per year for veterinary services and 
medicine. 

In constructing the water purification works at Springfield, 
Mass., the teaming and horse work was done mainly by teams 
owned by the company or hired and kept by it. The greatest 
number of horses owned was 43 and the greatest number hired 
and kept was 10. Hired horses cost $1.00 per day per horse for 
rent. A stable 100 ft. long’ by 30 ft. wide was constructed, and 
the equipment consisted of 20 bottom dump wagons, 6 wheel 
scrapers, caravans, express wagons, etc. The roads were in bad 
shape and had very heavy grades. All the horses were young 
and cost on an average $230 each, cost of shoeing and keeping 
these horses, including all expenses, was as follows: 


COST OF TEAMING WORK—72,474 HORSE-HOURS. 


Buildings. Per Horse-hour, 
Cost of materials used in building stable................. $0.006 
Cost of labor on SNCS Ir 6 ain Upland Home Ton oeicione cis Helens iran 0033 
- Cost of proportion of material used in blacksmith shop... .0001 

Cost of labor on Same! i... eee. woe Fel niet ahistotelastahe give hee sev 90010 


DO CALCOSts Oty WUE UAE Ga aie. ions iielons rane lela clekslsioralereie cuele stevie SOLOLOM 


Depreciation and Repairs: 


3 Cost of depreciation on horses, including freight.........$0.041 
Cost of depreciation on harnesses and repairs on same.... .01 
- Cost of depreciation on wagons and repair parts for same. .01 


— Cost Of Tabor on! WakOn TEPaIrS® b ocieels «cls. on Rie aehee as Siete ot OOS 


- Total cost of depreciation and repairs................+$.0646 


r 


Cost of ssuiranes SANE GAN. Rohena tone telaicey sxetiede te a enareaeels 
Cost of rent paid for hired horses eas Aa eo 3 
Cost of teamsters and barn MEN......--+ esse err e rene c res , 

Cost of labor shoeing...........eeeee err eeeeres 

Cost of materials shoeing.......- eee eee eee 
Cost of fodder of all KindS.........ese seer eee re eee eseece .0845 


Grand total cost of keeping horses per horse-hour 
actually USE. 22... ese eect ee meester tree tes c ee se eae $0.3067 


Cost of single teams per NOUL..... ee seer eee ee ee ere trees $0.39 
Cost of double teams per Hour.......--- sere reece ee eeeees -605 


The entire cost of the stable and a fair proportion of the cost 
of the blacksmith shop is charged against this one season’s 
work. Had the horses been kept for the two Seasons, the figure 
_ would be reduced one-half. 

The depreciation on the horses represents the value of five 
horses lost and shrinkage in value of the remainder after one 
season’s work. This figure would also probably show some im- 
provement if extended through two or more seasons. 

The wagons received rather severe usage under the steam 
shovel, and repair bills were correspondingly large. 

“A 4-horse team averaged 1614 miles per day over fine macadam 
roads as follows: 


Case I. Case II. 


Loads per day... .cccccccccsccevcces 7 
Length of ian, Ft By GA e co DSO Om OOO 6,200 
VO] ee tsa tersicbs iobhctis ccrmeenohe aieteie ile temetaicasisrs) aie a wrsys 2,400 
5% Grade, ft.. 3,800 
Gross load, tons. 3.15 
Ona vie).s eteverel.c: stele 0.65 
INET OLOAG, \LONS iene. sie ea eie 2.50 
Tractive force on level, lbs....... F 220.5 
_Tractive force on 5% grade, ND'Sieacnchens é 578.0 
Duty per day, foot pounds......s..seeeeeees 21,000,000 


Mr. H. P. Gillette has maintained teams at the following per 
month per team: 


¥% Ton of hay, @ $10.00........3 RSE SESH a daswence tadehatekone Suerte on $ 5.00 
80 Bu. of oats, @ 35 Cents. ose. olle etree 00th ce ieise oes ees 10 10.50 
Straw for bedding .........cceeeeeeeeeee tought Bisclona cera os 1.00 
Shoeing and Medicine. ......cceereererceerevecscrvccssces 2.00 

. $18.50 


Twenty-five horses working for a period of 12 months on road 
construction in San Francisco, cost per horse per day as follows: 


28 TLDS. WHEATON ic clei le sues « witleiaherers @ $15.50 per ton 0.21 
12 TDS LOLS WaTlSy arte teieie slers «. ovetetetey © @ 24.10 aoe ton Hees 
TEAS TB system Oe Rehan Cagal CUO PCR SCO POO. @ 27.49 per ton 0.020 

BOOED we okorstete ons Sooo OouoUOnoadan @ 2.20 per ton 0.003 
11%, Lbs. straw bedding............... @ 18.80 Bee ton 0.009 


$0.397 | 


Wages of stableman ($775 for 12 mes) ang euling forage 
($281 for 12 MOS.)...--.e eee eeeeeee apskenetae ee ee eo Ondetes 


. 


~ -———Price per Fooi—__,, 
¥% Inch Diameter. 1 Inch Diameter, 


~ Rubber cecaaaliteel regular Beosiraction 


== Price per Foot———, 
% Inch Diameter. 1 Inch Diameter. 


Diameters run from % inch to 3 inches. 


= The following table shows the proper ply hose for pressures of 
_ from 30 to 100 pounds: 


Heat Gen- 

erated. 
274° 3%” 8-ply 1” 4-ply 14%” 4-ply 1%” 5-ply x 
298° %” 4-ply 1” 5-ply 14%” 5-ply 1%” 6-ply 
807° %” 5-ply 1” 5-ply 14%” 6-ply 14%” 6-ply 
824° %&%” 5-ply 1” 6-ply 14,” T-ply 1%”. 8&-ply 
331° %” 6-ply 1” 6-ply 1%” 8-ply : w%"” Y9-ply 
888° %” 6-ply 1” 7-ply 14%” 8-ply 1%” 10-ply 


Seamless cotton rubber lined hose. 


les 
oF 
f Hall 


100 Lbs. 


Beiinternal diam.» 1. 11s Lig 07) > ae oem 8 anne Ie aed 
Price ........$0.17 $0.22 $0.25 $0.30 $0.33 $0.35 $0.50 $0.75 $1.00 


These prices do not include couplings. Unlined linen hose costs 
about half of the above. ; 

Coverings for rubber hose designed to protect it from excessive 
wear may be woven cotton, wire wound, marlin woven or marlin 
wound. The disadvantages of various covers are as follows: In 
wire wound hose the wire iss liable to cut the hose when the 
latter is stretched, woven cotton and marline absorb moisture and 
rot, marlin wound covering is liable to become loose as soon as 
one strand is cut. These coverings add about 15 per cent to the — 
price of plain hose. 

Metal tube hose consists of a metal armor with asbestos pack- 
ing and a rubber coating. It is adapted for use with steam, gas, 
oil, or any fluid which has a tendency to cause rubber to de- 
_ teriorate rapidly. 


Size, diameter....... yu" 4” 1” 14” 14%” 
Price per foot ........ $0.90 $0.95 $1.20 \ $1.50 i. 30° 


malamMeter sss aveclen nek A Bee 
ROCT LOOM: oie. wictels co cis eis $0.70 $1.10 $1.25 


ere dah i 
A flexible metallic hose designed to withstand the weno, of iL 


d air and fitted for rough service is covered ee brai 
ire. 


Size, ALATHCLOT: cz eters vopare eee iy y% ie ailiee 144” 
Price, Single cover....... ap #0: a $0. 30 $0.44 $0. 69 
; _ Price, double cover 30 oul 28 279 


sete eens 


+ 


An expecially strong. Mcxibis hose is armored inside and out, 


adapted for hard service with drills, ete. Be 


Size, diameter ... 14" Lee HN UES LVAD ENA OND CE pee i 
Price, per foot... $0.45 $0.55 $0.70 $0.80 $0. 97 $1.25 $1.50 $2. 00 $2.50 — 


: Suction hose reinforced spirally with flat wire is made with ee 
3 smooth bore for use on large dredges and centrifugal pumps anda 
rough bore for use on diaphragm and small steam pumps. 


Internal diameter ...... Pipe a? Pals A ft NO ae 52 Bis’ 
Price per foot, rough bore. $0.28 $0. ae $0.60 $0.92 $1.60 $3.00 
Price per ft., smootli bore, 32 685" 105 lk 0 F-38740 
_ Internal diameter ..... Ga ese io” 12” DEES i DO Ae 
_ Price per foot, 
rough bore ........ $3.80 $6.00 $8.00 $ 8.80 


Price per foot, 
smooth bore ......$4.20 $6.35 $9.00 $10.80 $16.00 $27.00 $30.00 


Scuare ie ae 


Ps ? AE ae itp 15 

i HYDRAULIC MINING GIANTS aa 
= : 4 t 

xe ae 

Lag ' : 
of a The nozzles first used in hydraulic mining ranged from plain © 
- pipe or hose to simple nozzles. The first improvement in dis- 
5 charge pipes was a flexible horizontal iron joint formed by two 
bee elbows, one working over the other, with a coupling joint be- 


tween them. These elbows were called ‘‘Goose Necks.” These 
joints were very defective, the water pressure causing them to 

— move hard and “buck.” The evolution of the hydraulic nozzle 
was from the “Goose Neck” to the “Globe Monitor’; then, suc- 
cessively, the “Hydraulic Chief,” “Dictator,” and “Little Giant.” 
The “Hydraulic Giant” is a modification of the Little Giant, and 
‘is shown in Fig. 168. 


Fig. 168. Hydraulic Mining Giant. 


} 


Under high pressure the “deflector,” which is fitted to the butt 
of the discharge and carries the nozzle, should be used. By 
means of the “deflector” the Giant can be turned with the 
greatest ease. In the table of sizes, weights, etc., of Giants, the 
column headed “Approximate Amounts of Gravel Washed in 24 
Hours” is based on the assumption that the water carries about 
2.86 per cent of solid material. This percentage varies widely and 
depends upon a number of conditions, but mainly upon the nature 
of the soil, direction of washing, and slope of the sluices. Under 
extremely favorable conditions it is possible to carry as large a 


percentage as 20 or 25, but in many cases the proportion of earth 
to water is as l to 200 or more. 
\ 


A Picker we 30 Nhe 


no 
A i 
a8 tod S4 o Size of Mndete cee Approx. Amount 
aS Ay On ia plied and Flow in of Gravel (Average 
VY w Gy "oO. Cubic Feet per Ground) Washed in 
ce oeeo | PS Minute That Will 24 Hours. (Cubic 
23s Be Pass the Nozzles Un- Yards.) 
BS BSS oe der the Given Head. 
aa ot =) te 
fay raha Shea \ ‘ 
1” Nozzle 1144" Nozzle 1” Nozzle 14” ‘at 
100 26.46 569.16 40 90 
5 2% 150 32.40 72.48 50 110 
200 37.26 83.64 60 130 
“2” Nozzle 8”Nozzle 2” Nozzle 3” allt 3 
100 104.88 236.22 160 « $70 
200 148.32 334.08 230 520 
300 181.61 409.20 280 640 
400 209.82 472.50 320 730 
7 3” Nozzle 4” Nozzle 8” Nozzle 4” Nozzle 
100. '236.22 420.06 370 . 650 
200 334.08 594.00 520 920 
800 409.20 727.56 640 1,130 
400 472.50 840.12 730 1 300 
8” Nozzle 4” Nozzle 8” Nozzle 4” Nozzle — 
200 334.08 be 00 520 "920 
300 409.20 27.56 640 mi t30 
400 472.50 840.12 730 al 300 


Heaviest Part. 


Weight of 
(Pounds.) 


100 


120 


TABLE 124—DOUBLE-JOINTED, BALL-BEARING HYDRAULIC MINING GIANTS. 


ipping Wt. 


(Pounds.) 


Sh 


330 


390 


520 


890 


Approximate 
Prices. 
2 Se 
oS 
oo § s 
av 3 oO 
tenes = 
oS sy ® 
AA QA 


$ 97.00 Bonen 


135.00 $47.00 


188.00 52.00 


JACKS 


TABLE 125—HYDRAULIC JACKS. 
é Plain Jacks: 


rice, dollars 
“ang pounds 


_ Broad Base Jacks: 


ight, inches 
Price, dollars 
: iam. of base, rghees 
- Weight, pounds ..... 


Screw Jacks: 


1 
iam. of screw, inches 14 
_ Height when down, in. 8 


22 33 45 82 
$3.00 $4.00 $6.40 $10.40 


UNION WAGES IN NEW YORK CITy 


_ The following table shows the prevailing rate of wages for 
various classes of union labor in New York City. When not 
otherwise stated the rate given is per day: = 


Asbestos workers Gurpeaiee nie wicleaslieieleies)e)s ieielaiegis ree SAL ~$ 4.50 
_ Asbestos workers’ HOIER SE ech eee eee Ba 2.80 
Architectural iron workers....../ 111°" reieina eee At 80 4.80 — 
Bluestone cutters ............ ee aes iy 
Bluestone cutters’ helpers....._ is 


sete ew woes 


PEC PIS PL e)(0) (019.0. 98rd Yo, ey elie. a) sis, ciiaia. eet 


ERR ei a aol 


é 0 
3.50 3.50 
4.50 4.50 
4.00 4.00 - 
4 5.00 5.00 
4.50 4.50 
4.00 4.00 © 
Cement masons, all boroughs 5.00 5.00 
Cement and asphalt laborers.......... gas 2.80 3.00 
Cement tworkers isic.scGse5n) n. on. aleverarers cr eee SO 2,80 
Chandelier MAKCYS Es TA aceSreocee ce ee Pee ee) BROW ae 
SCOR DEUSTIIE HS oy tree way aren eenerae aunre ae eee ee 4.50 RO 
eMAcars wie eiee AB Stas ie TES 3.75 
aan “ ai eten ae olathe eee REA O 4.00 
eaaneicterd ase dete yerc eee eae er Ay 3.50 3.50 
Mote rors pe Ai tcrs Exar 4.00 4.00 
glass workers, average............ tea, JOnDO PRC 
AUST AER: 5 Aa c aes PRE NEE sey Rite 5.00 
Baise eA ee me oe cca eee has ATO Bes cls 
DLOOKLYM os ote ae WAS 4.00 
ete coe 4.00 
Richmond 2.7, Ay 4.00 | 
Blectriczinside wiremen sare.) As)e) 00242 4.1n 4.50 a 
Electric fixture workers s.6.0%6.< 4.50 -50 
mYeetric, Nelpers' 1.2.05 dacee ne 2.20 2.20 
Elevator constructors ........... 4.50 5.00 — 
Elevator constructors’ helpers ... a 3.20 
Excavators, per hour.......0+e..seeue : 22 22 
Hagineers, portable \....c2..<... Ete sie Cheat aE) 5.50 
Engineers, stationary ............... fe Beach Sethe ee eo 4.50 4.50 
Peeeineersy (Marine) recs itn ccd eos bln 2 Bae 
_ Framers 5.00 
2.60 
4.25 
2.04 
& $5 
4.80 
5.00 
2.25 
3.50 
House shorers’ helpers 2.65 
: LOMA WORK OV GU ae o5che cc aelen s ATG oe Meee 5.00 
e Iron workers’ helpers ER Rose MEAN oy OO NR os 3.50 
OVSWOrkenrs: /ApprentiCes:.. rue weiss dele ches clstaces Sia 3.00 
uathers,; Brooklyn, per bunch....... Aim ine CAM eee 27%e 


e 375 
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UNION WAGES IN NEW YORK CITY—Continued. 


April 6, April 5, 

1910.. 1911 ane 
MALLET SAe@ CNS; Perel 00 Ox seis siolstote ciel slats ele’ aieteteite 2.75 2.75 
Lathers, Manhattan ..... didtcile etecatielte eaten oreaRoaL aera TS 4.50 4.50 
AU eR Tee EX TOIL tno cc, oherare to olansns navaite teehee Weegee Tote Mater els 4.50 4.50 
Mathers setirchmond ways ties eels scheece tents ieteie hetora 3.25 3.25 
Laborers, Brooklyn, per. hour........ Oe seach taecnaeke 387%e 374%ec 
juaborets, Manhattan, per shour... esc eee oso 37%e 387%ee 
MaAbOrers, ;QUCENS, PEL MOUT., eines cisions eveie ble ee silewiie 387%ee 37 %e 
faporers, Richmond, per NOUT .. «cece, » acie nse eie 6 37%e 387u%Cc 
Niaechine . StOnG“WOTKECLS <% sere.c eicre ataicre;e) oe) ele eels, spol tne 4.25 4.00 
NEA OLS CUCTErS ANG i(SCULETS os..52 oscGe. cic) sale fetetolaionarelier st 5.00 5.00 
WEA DUGHCALV CLS” ..«\s:e oes cr eVerepeleiete).«ayalsieabaneverehenenen akan 5.50 5.50 
MELE LOCO, GUDDECLS |. cc-a octets lente ta she ela mutica’ oiexereieie 4.50 5.00 
DRE DIGM SA WAVCTS) ss ccets s-c.atereim sic elthcrearnyoraeempshetenn'e Breen =o 55/05) 4.75 
NWeanple cutters’ Nelpersicccy-is el eucis4) shoes oi terehel ee ear ae 3.00 3.00 
MEU O LE: POLISH SVS! 30. cere « enecue ehove volonoiduch = siaheke, ohelterelaepaiiematts 4.25 4.50 
EACH INIStS.\ Brooklyn s,.c;astasiolemeietedelecusiehelere shames ettes 3.75 
NVEACINIStS, / MaAMNACTAN. lspci chetele acters ofete erolenaenad renchere 5.00 
Machinists’ apprentices, average, per week....... 7.00 
MUS CAITeE: aA tnOrs 16.50 1c «so. s eeveneielouelvevausicle sho eiexenoWabenaiehone Stats 5.00 
SYA ag al 1 a ares 6 AOE Od oor ia ceo. oko 4.50 8 
WLOSATC)-WOLIKCT Sis & siiere oie vatelete csciereleiteleeatsiel sto hemey eet Lokals is: 5 4.50 
MWiosaic. WOrkers” Ne]PELS sz. c.ss els, spe ieeobl ele ele c esenar beac NS 3.00 
Paper handlers, average, per week............... 15.00 15.00 
Painters and decorators, Brooklyn............... 4.50 4.50 
PAM LELS 1 QOUCCNS, 5. cic. sieieis. sie loventtaenciaysboiepalcnohelekeneselePomece 3.28 3.28 
Painters and decorators, Manhattan............. 4.50 4.50 
PPAILSrss TORK ss) s terest, storeus eracerererehereiedemekeeencte Meas 4.00 4.00 
PAINCELS, RACH MONG! 5 cccisoueseie cis al there urciuse octane Siete 3.00 3.00 
EFA DCTNATIZELS dirs, saatecuie e:s jal oietaieres eislenslnt cate ieee 6.00- Price list 
IPeAVCT S.C ES LOOKLY IM aos teteicist overs ta loke cone. Mionotoher eset ois ener cior seas 5.00 5.00 
HAVES Manhoaetanicnrs ¢ sis je «there le wisicl el eter sepa eacherenese: 6 5.00 5.00 
Pipe calkers -and Cappers) Seige ele ccs cree eieie vl eenekere © 4.00 4.00 
Plasterers, Brooklyn’ osc ie os eo ele ene Raises) SOSEO 5.50 
Plasterers, Queens ........ Se ROS Ow 5.50 
Plasterers, Manhattan auateelnu Seo 0) 5.50 
Plasterers, Bronx ...... Sooo ee) 5.50 
Plasterers’ JADOLSLS <. \siecc-s spears elere oh susiclole (ovelaleh Gane 3.25 3.25 
Plate and sheet glass glaziers...........cessecee itis 3.50 
ULI DOLS! ASLO OKLY 1h. ees leiieie cheese ayrenedesey aan re ies 5.00 5.50 
mlumbers: Manhattany os cn esoierctcnece cles oneteiekesotsnete eaene 5.00 5.50 
Bat ETS. ES TONKIE. sisie cto sieieis eds) eudie eisieleteteleneforetenaiteners 5.00 5.00 
EAI DELS: RUCDIMNGNG ©. cra ceecelateve cle! s levels fon ele eneueeora eras 5.00 5.50 
BLUM DELS TADONELS: '-5.. yc. sta) chcualns etvuc oe lal nets te aitaiened aaeeeae 3.00 3.00 
PROG ONTLIONSs trance iareletecocebsr share ol eusuerens suse tote teacm nomena 3.50 3.50 
FROOLENS NS BOOKIY NY Uieeheceeeriece eek een cote, Gan een nates 4.00 4.00 
PVOOLETS, “QUCONS =. 's ticle sues ches evedepebecs eiole) Soler acme tebeko nares 4.50 4.50 
RROOLELS,© MANN ACCATL S .5.s.nieie aielaPelaieierat or bee otis oa tetaneats 4.75 5.00 
EUOOLEY:S, EELCMIMONG. ©, a, serene letexavelaiiel eee ore erereven ranean 4.00 4.00 
PLOCKMENS SPC) OUI eco iece, occ ole toleriel lel eerie ena es .30 .30 
RRO) oi esas el ete eceiguaiel o weicienemerate foe level sxeitey eroercketer ciceah ets 3.50 4.00 
Stone. cleaners ‘and Pointers). sane «101 « ciesiereretes eer 3.06 3.06 
Stone) cutters, Brooklyn; per Nour. jceeue. aes stele 624%c 62%e 
Stone cutters: “Manhattan |, o:ccc.necenste shealclolepteen sapere i 4.00 
Steam shovel cranemen, per month ............. 124.00 124.00 
LAUT DULG S ee cievsusecce eseetcomeroter ovens emeneierernmxceaney tenets 5.00 5.00 
SLEATA TALL LOTS |e Bos.) ule otste oe ata on vl beatin’ s funeremarentaenae 5.00 5.00 
team tters’ helpers 6M. seme te see en aetoion ete 3.00 3.00 
Stone masons, Brooklyn, per hour............... -55 -55 
Stone masons, Manhattan, per hour..-............ -55 -55 
Stone setters ......... usin stofe,einis ah ahe’eicuanehelomitenstene means 5.50 5.50 
Stationary. firemen’ 2.20. as leoiean e aclekete en eRe 2.00 2.00 
Tar, felt and waterproof workers...........+.s:5 3.75 3.75 
AVG. VAY ENS. S: ocusrshenstoneratee teehee ore eee eet ne 5.00 5.00 
Mile clayers? helpers.c<c)cckdacteleine sis sain ner 3.00 3.00 
Merra cotta workers, averages mesenaeeeaircoeme 2.95 ~ 2.95 
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AD DBOoK OF CONSTRI oT 


UNION WAGES IN CHICAGO. 


From Engineering News we reprint the following list of posi- 
tions in the Engineering Service, Class ‘“B,” city of Chicago, 1912: 


No. of Average 

Positions. Salaries. E 

Sraeneee Oe venene 8 $1,095.00 Sa 

DAMS INNIS, «Pik oo. hs oo! sys yaei tee as aaa Ose Ses Die ade 9 1,187.00 1 

Laboratory engineering assistant .......... 3 1,080.00 ‘ 

PU MOMOULE ECSTATIC: Sue ce. ose oye sigoeashe eco teheae vine elas ake 19 1,131.00 “ 
PRACRELN EU TNT neice: ace, WHenin (Slvite, sa a. Sue Steve Dcre eraele ie\ 6 (ouelieuia lol's 41 1,116.00 
ioe Potals and average, grade wl... . oe on. ot 80 $1,131.00 
Parenicectural Graftsman Wc. ceces css sce oie ee wie 10 $1,566.80 
_ Assistant engineering chemist ............. 6 1,500.00 
Pmlercot the WOrksvs . 6. cies alow s ae_esd 0 so pee ae 5 1,500.00 
lteetrica] Sen ZiINeSr hi.:cs. Merstata pee Tes Mise isllero ave 1 1,620.00 
Baicinecring drafltSmMan® sas Cl ec sien ee cence ss ey: 1,535.00 
PUTO \ONZINCEL. sje he. Oe wee ten © si ase so os 31 1,521.00 
Map engineering "draftsman oy 5 eth vs we ae ) 1,487.00 
Mechanical engineering draftsman Spesiekeny 12 1,510.00 
PEIN MOXANHUMEN ws /5% 2s c. |e sce wien lees ale as 2 1,830.00 
BERELOS SCAT CHOY haere We sntuiste ce ate cuts ascoueye)a sie bint 2 1,800.00 
Totals and average, grade II........... 89 $1,535.00 
rAvehitectural designer: 6 #5 cis aicle cceteel es.» jolene 6 $2,093.33 
EAECIMILECEUTA ENSINECEL \. ceva en cuts cai ws)es) © 8 2,220.00 
ASSIStant Engineers. . t\<\5 cea imissew eels wis 6 cues aie 24% 2,102.00 
Assistant superintendent of construction. 4 2,600.00 
Bridge designing engineer Steele eS ee ale. ahaa ses 3 1,788.00 
Burldines inspector in charges. . Te wees. os 45 2,500.00 
~ Chief draftsman, maps and -plats......../.. al 1,740.00 
RR VMLOLOSTOT i. dipenererel cesnghae stan smetcccrieh eine: lk osale 1 2,000.00 
Deputy smoke inspector tnachaxreergeles.s ewes 1 1,800.00 
Mesisning enoineer io >... eked een aieneie sles eae 1 1,794.00 
Hlectrical designing CNGINCSEI 5 Wrthehs sie eld cute 1 2,400.00 
PIN Gineerings,-CheTMISt:.< .c% i a ets gees © cqanehe oiel one ale 2 1,960.00 
Examiner of efficiency (technical) . see 3 / ~ 1,920.00 
mxpert-asphaltchemist® :iiviee . oe seis co Na ce 1 2,400.00 
Heating and ventilating designing engineer. 1 2,400.00 
Mechanical designing engineer... ..06....... 2 1,800.00 
Sanitary designing engineer................ 1 1,920.00 
} Totals and average, grade III.......... 61% $2,111.00 
Assistant chief engineer, sewers ........... 1 $2,700.00 
Assistant chief engineer, streets............ 1 2,700.00 
Chief architectural designer SHES: Sete ir aioe one 1 3,600.00 
Chief deputy smoke inspector.............. it 3,000.00 
Ghiefastreetrengineere i)avte ieee 5 ROO 3c 1 3,600.00 
Myer Chitect omGiae «cate lomte eres Beets clauses e 1 4,500.00 
Deputy commissioner of buildings.......... 1 4,000.00 
Engineer (harbor, wharves and bridges). Vy 3,000.00 
Engineer in charge GECDTIQZES ay owe sion eeasats 1 5,000.00 
Engineer of bridge construction and repairs 1 3,000.00 
neineer Ofebridse .deSign jan. as-cast ues nures 1 3,600.00 
HOPPIN CCTE OLa COSTS) mails scree e ereeicmmerte ting omic the 1 3,000.00 
Engineer of track elevation | See tS RAEI iG ioc 1 4,200.00 
Hingineer of water surveyS ....:.........5. 2 3,000.00 
Engineer of water works construction...... 1 4,000.00 
Engineer of water works design. Boo rarialeclcelts 1 3,600.00 
Expert on system and organization. syareieus orenete: 1 3,000.00 
Mechanical engineer Inulin nee n. ainelenene 1 7,500.00 
Secretary and engineer.../.........000ee0ees vt 3,600.00 
Superintendent of construction............ : 1 3,200.00 


UNION WAGES IN CHICAGO—Continuea. 


No. of Aver. ge ? 
sd Positions Salaries Me 


Supervisor mechanical engineer and chief 


Saeteharets a 


% 


eodans d $3,695.00 _ 


Totals and average, grade V............ 


Total number of positions............ ete 


PROTA NS AIATICS 2 SiUir sc asickacts «Gls soeeche Ten eee sete verse ve vie $404 054000 0am 
Average salaries .......... aa eG SER aherskao sreyahatvene he rere 1,796.00 


The hours of labor established by law in California are eight, 
and the following are the rates paid by the San Diego County 
commission on highway work during 1910. : 


Camp superintendents (foremen), per month and board.. - $125.00 
Sub-foreman, per month and board....... Bier ohere ites eres tn -». 70.00 
Blacksmiths, per month and board............. shaven cue eae 75.00 
Timekeepers, per month and board................. Oto AO 


SOWA 


NOSCSCONNHUAMNNAAADY 


HE 09 FO LO bo bo PO DODO DO bo bobo bo 
b 
MINIScosooouTncs 


Team of 2 animals, harness and driver, per day........... 


Compressed air workers in New York City have made a new 
wage agreement with the contractors whereby they will be paid 
in accordance with the air pressure rather than the depth to 
which the caissons are sunk. The new scale is as follows: $3.50 
a day for six hours’ work at 22 lbs. pressure; $3.75 a day for six 
hours at 30 lbs. pressure; $4.00 a day for four hours at 30 to 35. 
lbs. pressure; $4.25 a day for three hours at 35 to 40 ibs. pressure, 
and $4.50 a day for 1 hour 20 min. work at 40 to 45 lbs. pressure. 


yreman, “eight Murs cles 
eres, eight HOURS Se Bhai 


six hours eae 
BS PSI) TOUTS wersyo son Soa aise 
I slow —70 ft.: 
ROMEO LOUT 1 OUTS so ai resscirte sie cisuerete tener noe 


Extension ladders, furnished 
improved lock. 30 cents per foot, ; 


Lead costs about 6 cents per lb. in ton lots. 
Lead Wool is put up in strands which should be placed in the 


Fy joint one at a time and each strand thoroughly caulked before 


the next strand is added. It is extremely valuable where the 


trench is wet or where the pipe is under pressure, as it can be 
used under water, whereas molten lead cannot. Caulking is 
somewhat difficult if ordinary methods are pursued, but by the 


use of an outfit such as is described under “Air Compressors” 


this difficulty is obviated. The manufacturers claim a saving in 


Fig. 169. Section of 13-mile Pipe Line Installed at Reedsville, Pa. 
Gasoline Furnace in Foreground. 


amount necessary to caulk a joint as compared with cast lead, 
as shown by the following: 

Diam. of pipe, inches. 3 4 6 STO" M125 VG" 2 Oe ee = eS ORG 
Cast lead required, 


POUTAS etnies ore ce ve 5 6 G3 17-820) 80140 65 oO eNOS 
Maximum amount of 

lead wool required, = 

PRE OURS giiieiwi-felnsie wiser G6 10> E214 20" 28) 407 (609 865 


It costs, in lots of not less than 200 lbs., including caulking 
tools, 9 cents per lb., and in ton lots 8% cents per lb., f. o. b. 
New York. (See Air Compressors.) 

Leadite, a substitute for lead, used in jointing cast iron water 
mains, comes in powder form, packed in sacks of 100 lbs. and 
barrels of 350 Ibs. One ton of this material is equivalent to 
four tons of lead and requires no caulking. Price for less than 
ear load, 10 cents per lb., f. o. b. Philadelphia. 
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LEVELS 


An architect’s or builder’s dumpy level with an 11-in. telescope, | 
weighs 4 lbs. and costs $35.00. The tripod weighs 6 lbs. An _ 
-architect’s or builder’s Y level with an 11-in. telescope weighs — it 
5 lbs. and costs $45.00; with compass, $60. The tripod weighs 

6 Ibs. 

An architect’s or builder’s convertible Y level with 1114-in. © 
telescope weighs 6 lbs. and costs $60; with compass, $75.00. The 
tripod weighs 6 lbs. : ’ 
An engineer’s dumpy level with 15 to 18-in, telescope, weighs | 
_ 7% Ibs. and costs $100. The tripod weighs 8 lbs. ; 

2 An engineer’s railroad Y level with 15 to 18-in. telescope weighs 
10 lbs. and costs $110. The tripod weighs 8 lbs. 

An engineer’s Y level with 15 to 18-in. telescope Weighs 11 lbs. 
and costs from $100 to $150, averaging $135. The tripod weighs 
p29 Ibs: : 
Precision levels with 18-in. telescopes, weighing 12 pounds, cost 
from $150 to $300. Tripods weigh 9 to 15 lbs. 


«LIGHTS 


Some construction work must be done at night, and much of : 
it can be expedited if certain portions are done after the regular te 


day shift has knocked off. 

For instance, a macadam road must be finished in a limited 
time, the road to be surfaced is straight-away from the quarry, — = 
dock or siding where the stone is procured and the only econom- 5 
ical way of hauling the stone is along the finished road. It is 
almost impossible, or at least very difficult, to use more than °* 


4 i. * 


wok, 


oS real 


Fig. 170. ous) 


One gang. In such a case it is obvious that if the stone is un- 
loaded, hauled and spread at night the work will be facilitated. 
There is no reason why this should not be done. Proper lights 
are necessary however, 

Many steam shovels, cranes and derricks are operated at night. 
Darkness offers no obstacle to the working of cableways, belt 
conveyors and other conveying machinery if the loading and 
inloading places are properly illuminated. The means of light- 
ng work may be anything from candles to electric light. Kero- 
ene consumes five times and candles seven times as much a 
Kygen as acetylene. Kerosene gives off nine and candles ten 45 
imes the product of combustion given off by acetylene. The = 
ight of kerosene and candles is obscured by the smoke given off a 
9y them; whereas, the light of acetylene and electricity is not fe 
hus interfered with. ys 
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CONTRACTORS’ LIGHTS AND TORCHES. : 

Contractors’ lights are made in a number of different type 
of which we illustrate the most important. 

Kerosene Burning Lights (Fig. 170) are made by several com-— 
panies and the usual form consists of a cylindrical tank, with | 
proper valves and feed pipes, and a support for the burner. They 
can be used for heating as well as lighting, and are very useful — 
as paint burners, for boiler repairs, and for melting lead joints — 
in water pipe. 


Length ; Gross Net 
Catalog Candle - of Gals. of Size Weight Weight 
Size. Power. Flame. Oilper Hr. of Tank. in Lbs. in Lbs. Price.- 
IN Ona S's 1000) 230% 1 —1% 1— ¥%’'x2’ 220 120 $53.00 
No. 5... 4,000 36” 14%—2 1—%'x2’ 220 130 58.00 


c 


Fig. 171. Carriage for light, $14.50. Tripod outfit, $9.50. 


Fig.-171. 


Carbide Burning Lamps consist of an outer tank holding water, 
an inner tank holding carbides, and the pipe and burner. These 
lights are not usually affected by wind or rain and burn water — 
and calcium carbide in about even proportions. Calcium carbide — 
costs about 4 cents per lb. in 100 1b. drums. 


Fig. 172 illustrates a light of this type the capacities, ete., 
of which are given below. i 
Catalog Candle Burning Net Gross Carbide i 
Size. Power. Capacity. Weight. Weight. Consumed. Price 
NO. 2a: 91,000, 10 hrs. 60 Ibs. 100 lbs. 6 lbs. $38.40 
INOS Syste, 191550.0.0; 10 hrs. 65 lbs. 110 lbs. 10 lbs. - 52.80 
No: 5... 5,000 10 hrs. 75 lbs. 120 lbs. 18 lbs. 60.00 
No. 55.. 10,000 10 hrs. 90 lbs. 150 lbs. 35 lbs. 96.00 


No. 5S, similar to No. 5, put equipped 
ae pore NOS Ot ars terete caren srcle ose = uppec fi per ae? rest or ruin 00 
oO. similar to No. Bh but. “feet of 
RN a ut equipped with 25 feet of 


Siete esl tte eA Dale's sluteleus Jaki ibe Jeie ee nee ORE 


Extra tripod attachment with hose and extra reflector, $27.00. 


Fig. 172. Fig. 173. = é 
Another lamp of this type is illustrated in Fig. 173 and its 
particulars follow. Rca 
Burn. Dis- Ship’g Carbide ee 
Catalog. Candle Cap. tance, Weight, Consumed iq “a 
Size Power. Hrs. Lit. Ft. Lbs. Lbs. Price. Equipment. i 
INOR Deteteee 6,000 5 1,000 85 6 $ 50.00 Standpipe sai 
No. 2W....: 3,000 5 1,500 85 6 65.00 3ft. hose — 
ION 33K c= 05000 5 1,500 125 18 83.00 Standpipe 
No. 3W.... 5,000 9 1,500 225 18 98.00 25 ft. hose 
No. 4Z.....10,000 12 3,000 223 32 114.00 Standpipe 
No. 4W....10,000 814 3,000 250 32 146.00 2 ft. hose te 
AN Owed Syekerer site 50 10 15 2 13.50 Hand lamp _ 
Builders Ae 100 10 28 2% 25.00 Handlamp ~— 
Tripod and 25 ft. of armored hose with fittings, extra......$18.00 3 
i 


An Electric Light especially designed of low voltage, for use 

on construction work is illustrated in Fig. 174 and consists of 

a steam turbine engine directly connected to a dynamo (weight 

> 327 lbs., size 30 ins. x 18 ins. x 18 ins.), and these in turn 

~ connected by cable to a portable are lamp with a special reflector 

a in a waterproof case (weight 92 lbs.). Carbons which cost about 


Fs i ie = 
¥% cents each burn from eight to nine hours. That part of the 
mp most likely to wear is the cummutator brush, which may 
eed renewing after three weeks’ work. Price of outfit com- 
lete, $220. This lamp gives a steady light and is unaffected 
y wind or rain. 

Oil and Vapor Torches, familiarly known as banjo torches, con- 


a 


Fig. 174, 


fuel, a gravity feed pipe, and a burner, for use in lighting small 
spaces are manufactured in many varieties, but are alike in the 
general method of operation. A novel use of these torches 
was for heating green concrete sewer pipe during cold weather. 
Price, per dozen, 1 gallon tank, $12.00; 6-qt. tank, $15.00. 


LIME AND PLASTER | 


—_—_—___. 


New York Prices. The following are the wholesale current 
prices in 500 bbl. lots or more delivered to the trade in New York © 
City. For the retail prices or prices for the material deliv 
to the contractor’s jobs in truck load lots ag required, about 2 
cents per bbl. should be added to these. : 


LIME. 


4 Rockland-Rockport, L., per bbl.................0-- $1.02 
va _ Rockland-Rockport, special, 320 lbs 


BOO sa Set aC ais Bete Pat URE py 


: Terms for Rockland-Rockport lime, 2 cents per bbl. discount, 
>: net cash, ten days for 500 bbl. lots. 


: West Stockbridge, finishing, 325 lbs................. Se 3 

ai Nona NEOndnliniereee eres patents petite.) Geel ee aves 
Ne we MiltorduGsmall barrel). ts cals Ssulco.c cura ee 
Ey ALATCd,. DEK COM ress a ele re nn ese ee $8.00 


COD 


AAASAASA 


rasa Ss SOerLOMA Gs ae apace cee aeete cline oui ae SEO 0 ef 


NNNODs 


1 
1 
0: 
1.45 
heise 1.6: 
* Neat wall plaster, in bags, per ton*................- aia Z 
- eee 5 
6 
*When sold in bags a rebate of 6% cents per bag returned is _ 
allowed. 


LOCOMOTIVES 


The tractive force or drawbar pull of a locomotive is its 


‘pulling strength in pounds measured by a dynamometer. The 


larger the cylinders and the greater the steam pressure, the 


greater the tractive force; the larger the diameter of the driving 
- wheels, the less the tractive force. 


Let T represent the tractive force. ae ree’ 
Let D represent the diameter of the cylinders in inches. _ 
Let L represent the length of stroke of the pistons in inches. 
Let 0.85 p represent 85 per cent of the boiler pressure in pounds 
per square inch. sae 
Let d represent diameter of the driving wheels in inches. 


D? X L X 0.85 p 
da 


Then T 


Example: To find the tractive force of a locomotive with 
cylinders 10 ins. in diameter by 16 ins. stroke, 150 lbs. boiler 
pressure, and driving wheels 33 ins. in diameter: 


10? X 16 X 0.85 x 150 
— : 6,182 Ibs. 
33 


Mr. H. P. Gillette says: “It is very commonly stated that 
20 lbs. is the force required to pull a 2,000-lb. load over light 


rails. This may be so over carefully laid, clean track, with ties 


close-spaced and with car wheels well lubricated; but over the 
ordinary, rough, contractor’s track 20 lbs. is much too low an 
estimate. 


“In the ‘Coal and Metal Miners’ Pocket Book’ is a table giving 


actual results of traction tests, including several hundred sep-, 


arate tests under varying conditions. From these tables I have 
summarized the following: Nt 


Per Short Ton. 
Pull to start mine cars (old style) loaded..... piele aad Eaketaes, pod OMS: 
Pull to start mine cars (new style) CMP Lice eects nararofencie 80 lbs. 
Pull to keep up 4%-mile per hour speed (old style empty) 56 Ibs. 
Pull to keep up 4%-mile per hour speed (old style full). 66 lbs. 
Pull to keep up 4%-mile per hr. speed (new style empty) 30 lbs. 


‘Pull to keep up 44%-mile per hour speed (new style full). 38 1bs. 


“The foregoing was for trains of 1 to 4 cars, but with a train 
of 20 cars the pull was 46 lbs. for old style cars and 26 lbs. for 
new style cars per short ton on a level track. The mine cars 
used had a wheel base of 3% ft.; they weighed 2,140 to 2,415 lbs. 
empty and 7,885 to 9,000 lbs. loaded. The diameter of the wheels 
was 16 ins., and of axles 2% ins. for old style car to 2% ins. 
for new style car, with a steel journal 5% ins. long, well lubri- 


sisal Belcan: the i 
ts of the tests. 
sood condition. 


cent 


r Note: Ona poor track not even as great 1oads as the above can 
be hauled. 


5; Due to the accidents that frequently occur from the breaking in 
two of trains on steep grades, and from the running away of | 
engines, it is advisable to avoid using grades of more than 6 
per cent. 

When heavily loaded, a dinkey travels 5 miles per hour on'a 

straight track: but when lightly loaded, or on a down grade, 
it may run 9 miles an hour. 3 


TABLE 127. 


2S 


“Rour coupled” saddle or side tank locomotives of any gauge 
from 30 ins. up, with 150 lbs. pressure, cost about as follows: 


1 lon 3 
in g 5 
o . a Gy 
jaa} ORG =) © 4 
o SHS a cal re 
$ fed a = oO 
fo} 3 Pee o 25 oa 
= is) 5 a i 
Qn 92 P0100 4u% 1,929 $2,100 
Be 110 6 2,286 2,200 
Plas 150 7 2,870 2,400 
3/10” 200 10 3,483 2,650 
4’ 6” 250 12 4,800 2,850 
5’ 0” 400 15 6,100 3,150 
6’ 0” 500 20 8,800 3,450 


The load in tons of 2,240 lbs. which these engines will haul is. 


————————— On Grade of - 
%% 1% 14% 2% 


“Six coupled” switching locomotives with saddle or side tanks, 
_ of any gauge from 30 ins. up, with boiler pressure of 150 Ibs., | 
cost about as follows: 


~ H hn Ll ~~ t=) 
aS 3M og 2 S 
oe HAS ‘o sy ° ° 
isl ond n oe ‘s Ay 
ae oa a Wee re © 
oO 1 @ Con ~ 
tr Be So hate a 5 5 
pn AS ® aso oo ° © 
on aa pal Bee C) is rs 
PO a es S 5 a a 
' 7x10 24 4/10" 200 8 , 2,590 $2,750 
8x12 26 Sas 300 10 3,750 3,000 
9x14 30 Bros 350 13 4,800 3,250 
9x16 33 6.0! 400 15 4,980 3,100 
10x16 33 Teo 450 18 6,150 3,700 
12x18 37 8 a1 550 25 8,890 - 4,300 


The load in tons which these engines will haul is about as ae 
follows: gi 


se] ‘ 
ai os ; 
@ e x 
oO oO 
Berit ; 
iets} 6 " : 
Sn S —————— On Grade of a 
16) ° Ye 1% 14% 2% 24% 3% 
7x10 240 110 70 50 38 30 : 
8x12 355 165 105 75 59 47 39 F 
9x14 455 210 135 95 75 60 50 é 
9x16 475 220 140 100 78 62 51 
10x16 590 270 170 25 95 76 63 
12x18 855 395 250 180 135 110 90 


Prices of Mogul locomotives, with the firebox between the; 
middie and rear axles, and a boiler pressure of 160 lbs., complete 
_ with tender, are about as follows: 4 = t sh 


4 ’ 


Weight Tractive _ 


(Tons) Power 

nen ed 14 5,340 

33 116” 9” Se 6,590 
37 LS 5% 21 8,000 
eR, 17" 287 24 9,520 
37 1710” 26 11,150 


41 Bile ot 29 11,700 


The load in long tons which these engines will haul is abou 
as follows: 


< % 
iE 3 Se 
= : LE 
: ae. 5 3 \ 
eo 
£5 a a 
eae S iz a Oy Grade of = a oe 
S) ie) Ya Jo 1% 1%% 2% 2% % 8% 
9x16 425 195 120, 4 <4 80 60.4. 45 =a 
10x16 525 235 145 100 75 55 
11x16 650 295 180 125 95 70 
12x18 750 540 210° 145 110 85 
. 13x18 850 385 235 165 25 95 
— 14x18 940 430 265 185 140 105 
Prices of Consolidated locomotives with long firebox over rear 
driving axle, complete with tender, are about as follows: 
5 Diam. of 
Cylinder Drive 
ean a Wheels Wheel Weight Tractive 
_ Stroke (Ins.) Base . (Tons) Power Price 
Pee ox1s ot Wee 29 11,150 $6,900" 
14x18 Sat 17/10” 32 12,930 1,8: 0 0 
' 15x20 37 TOY, 40 16,530 7,650 | 
16x20 42 SW S32 42 16,570 8,050 
17x20 42 L307” 46 18,710 8,500 
18x20 42 13” 6” 50 20,980 8,800 
y The load in long tons which these engines are able to pull is | 
about as follows: 
= 
=. ae Lom 
2 . 
-- -32 4 
Rts 
—aeeeshoe w 
S02 ¢ ————_——- On Grade of 
cm 5 % % 1% 1%% 0 2% 38% 
} 92 420 260 185 135 105 85 
04 470 290 205 155 120 95 
33 _ 605 375 265 200 155 125 
42 645 400 280 210 165 135 
56 710 440 3106 230 180 145 
TAL 780 480 340 255 200 169 
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Mr. Andrew Harper says that the life of a dinkey locomoti 
used on construction work is about 20 years. During that time it ; 
will need 2 or 3 sets of driving tires, and brasses. a 
; Upon investigation of a very large number of locomotives upon — 
the Great Northern, Northern Pacific and other railroads made 
by Mr. Gillette for a railway commission, the average life of a 
locomotive in railroad service is not far from 25 years, so that - 
a fair average for depreciation may be 4 per cent if figured on the 
straight line formula. This does not represent the life of the 
different parts of the engine however. ' 

On the Southern Pacific R. R. in six years there was an average 
of 49 locomotives out of 1,540 vacated per year or 3.2 per cent, 
which would establish the life of these locomotives at 31 years. 

From July, 1907, to June, 1908, the cost of repairing locomotives 
for the Isthmian Canal Commission averaged about $81.45 per 
month per engine valued at about $7,500, or at a rate of 13 per 
cent per year. : 

Mr. R. Price Williams contributed a paper on the maintenance 
and renewal of average railway freight locomotives for the 
Institute of Civil Engineers of Great Britain, from which have 
been abstracted the following data on the life of various parts of 
locomotives: 


Life in Train Life in 


Miles Years 

10,000 / % India rubber pipe. 

80,000 4 Painting. 

100,000 5 Brass tubes, steel ferrules, 

120,000 6 Crank axles, moulds, ete. 
qT Tires, pressure gauges, buffer planks, spin- 

dles, brass guards, wash out plugs, ete. 

10 Boiler, jcurnal boxes and caps, brasses, 


brass valves and Syphons, firebox shell 
ends, tube plate and back firebox, copper 
recess plates, ete. 

15 Motion cylinders, reversing catchslide 
blocks, blast pipe, ash pan, outside and 
inside springs, spring links, spring pins, — 


ete. 
17 Lubricator, shackle, buffer plank, chains. 
20 Clock boxes, balls and clocks, feed pipés, 
smoke-box door, ete. 
30 Plain axles, wheels, outside cranks, balance 


weights, slide bar brackets, slide bars, 
distance blocks, eccentric rods and straps, 
reversing gear lever and bracket, revers- 
ing nod shaft, quadrant and collar, con- 
nection rods and straps, bolts, framing, 
Cte; 

TENDER. 


% Brake blocks, hose packings etc. 


3 Painting, tires, bolts and nuts for tender. 
5 Oak plank, 


“The standard value of an engine” (on the parabolic assump- 
tion) = % net cost, and the normal dilapidation % net cost. 

The life of locomotive tubes is a very important part of this © 
question. 

Mr. W. Garstang is authority for the statement that on the 


Big Four the average life of charcoal iron tubes was 75,000 miles — 


freight service 58,000 miles ‘taken from engines with 
fireboxes. When tee arcbexds are deep the tubes accom- 
15 per cent more mileage. The data were obtained from No. 
tubes weighing 2% lbs. per foot and it was the practice 
continue to piece the best tubes until the weight was reduced 
lbs. The average tube was pieced about 10 times before 
ing condemned. 
Mr. B. Haskell, of the Pere Marquette, believes that the life of 


‘quality of water used. The tubes worked an average of 15 
_months in service before being removed. “a 
_ CC. E. Queen’s experience was to the effect that with alkali and 
_ incrusting solids in the water the tubes have failed in as short 
_ atime as 3 months, while with no scale and good water the tubes eS 
will last as long as 15 years. 
_ Mr. D. Van Alstyne, of the Chicago Great Western, says that 
_ the average run on the road was 15 months, with average life of 
7 to 8 years, steel tubes being limited to 6 months’ service in one 
engine. Life of the deep firebox is longer than that of the 
Shallow one. 

Mr. Thos. Paxton, of the A. T. & S. F, does not know of a 
single feature of locoraetive. maintenance subject to wider 
variation than tubes. On the Middle Western division of that 
road, in freight service, it was difficult to get 18,000 miles per 
‘tube, while on the west end of the Chicago division 80,000 miles 
was obtained. 

In the year 1907 the cost of maintenance of engines on several 
representative American railroads was as follows: 


Maintenance Maintenance 
Maintenance of Loco. per of Loco. per Ton 
of Loco. per Year Train Mile of Fuel Burned 
Atchison ...$2,875 % : 12.50¢ Les a 
Chi. & Alton 2,599 9.85 1.16 = 
D., L. & W. 1,460 8.16 st31 


These show an average of a little over $2,000 per locomotive e: i 
per year, which is probably not far from 20 per cent of the 
original cost of each engine. = 


LOCOMOTIVE REPAIR COSTS, PANAMA. 


The cost of repairs to locomotives, 286 in service, at Panama 
for the year ending June 30, 1910, was as follows per locomotive: 


Item Cost Fi, 
PROTA see bie nd oe BB SRA cs Usaha iets Shia $ 818 Pie 


NS CSOT ISIE Renee irae pence CRCICRERCT aM ernie, eYelke Aeivane ve vostenoere Gee natotine Chas eatete 316 Ps 
BOA weiciee eheie. 0 Coby OTIC EoD a CG Tet CarReIE Welstalins suis 7s -. $1,134 ; 


f 

‘The total cost of repairs during the 6 months ending June 30, es 
1910, for 31,955 days’ service was an average of $6.94 per loco- ag) 
motive per day. i 
eS The following is a detailed statement of the cost of repairs a 


<a 

to engine No. 7, Dansville & Mt. Morris R. R., under the ct arg 
of the author. This engine had been operating for over a year 
with nothing but minor repairs and was no longer in fit condi- 
tion for regular operation. These repairs include a pretty gen- 
eral overhauling and are about what would be necessary, aside — 
from minor work that can be done by a roundhouse: man, to keep 
it in fair condition for one year with a performance of about 
15,000 miles. This is on a small railroad in the central part of 
New York. The tractive power of this engine was 11,100, the 
total weight 43 tons, and the weight on the drivers 29 tons. 


4 New figd. steel tires 57%-in. W. C. 51%2x8%, 4,496 lbs. 
@ 2% cents 
110 New steel tubes 2”x10’-61%” 


3. 
176 New copper ferrules ‘i 
42 New stay bolts }18x7, @ .36- 
8 New stay bolts, 1x7”, @ A Zf 
5 New stay bolts 38” iron, 10 lbs. @EO524/TO SO ae ee =f 
1s New ¥;” twist drills (broken drilling stay bolt holes). 1.30 
2 New sheets %” tank steel (tank bottom), 820 lbs. @ 16.17 
DOG as Hao sic wre a ees eciptre eweine oe oh ei Beek een 5 
1 New sheet %” tank, 52 Ibs. Q-.2: 205 RE eee 1.14 
2 New sheets C. R. jacket steel No. 22x28x72”, 55 lbs 
OY VALS ieee hs i at SOR IOI DOC CIO IR Ae ee Lest gc 1.55 
1 New C. I. driving box shoe and wedge, 60 lbs. @ .02% 1.50 
Babbitt metal for crossheads, 7% lbs. @ .22.......... 1.65 
Wrought iron, 72 lbs @PO ey we wie Sea Ree ae 1.62 
LPEES “DIPS, OTE LE neem iy oes con Ge ee 2k 
1 Air hose complete with COUDIIN Sin st ranean ee 2.00 
aye. tanks hore, (3 Sf A@Mb6uks a a re, Pee hes 1.68 
A 4 brass DIU: COCK sass anism opt aheettwiels, alae eld ae anol -60 
18 %x2” bolts with nuts and WSS OG torent Cee 1.08 
82 %-114%4"” bolts with nuts and PuAShers e 0a ec ems -48 
21 %-1” bolts with nuts and washers, O1i sneer eee .32 
2 %x15” bolts with nuts and washers, .07...... Patan Bier .14 
4 %x9” bolts with nuts and washers) i 0.bipsic) come ae. ene a -20 
Oar DULG leek «e's aa ema eawN SaS Os ak Sana nee ne k3 
GEE: WESHONE 5 oo Ce ene Ua ee oye Uae a ee aE .03 
Nails 20d., 1 1b. .03, LCOsy ADA nibs JOS cei eiecetge alae ie .06 
Rivets) 36% 9.10 g] bs in vobiias qa Aaah oni oan Meee -66 — 
FURVOUS,: DEX 78,0 28 Oe ace cw Cake aa eae NS ea eee en 1.43 
Rivetsys Soxi- O) lpsesn. teen 1.10 
Rivets, S6X196; 2° Tess aisle ae settee Gees Se eee en .10 
2 16” square bastard files, @ .16 -32 
1-16" half round bastards fle, «5.5 scuor ro ut coe -18 
6 Candles,: @ 02%. iio oc GeaadaL ape ea eek Lb 
1 Hacksaw, blade cil asset ny oe One ave Capen -10 
Cokes G0 IDS vise wesettrnnains ; 45 
¥% Cord wood (heating tires) aie 1.00 
Wool waste, 12 lbs Qa. CF Nee. Soe ee Bic -54 
TAP PAVEN 38 Feat ok hake heen eae als} 
Beall DAMA WICK. wceh i dost nee aa i eee am -09 
UgiSlede ec. hand] onic cueevsn en So ee -12 
31 Sheets sand DADED siento winl ae Bees 22 
38 Sheets emery cloth 07 
Powdered emery, 1% .08 
4 Pieces finished pine 2x6x19 ft. 2.16 
6 Pieces finished pine 2x8x19 ft 4.44 
3 Pieces finished pine 1% x10x9 117 
1 Piece finished oak 2x9x13 Fd OAS ORE oi Eee es Ly 1.30 
i Piece finishedioalk, 2x8%10-ft..<c. ndusgs Gaungn Gee .83 
Asphal timmy Ig: Sea piss b be oe hen ee 32 
Gloss black, % g...... \ 


Total ..... a Pie Ae oe, SNE SPIER i date $333.40 — 
MADDlied Jabor, -1,54034 hours. ...-...0.scce.... 347.6 ‘ 
_ Overhead 80 per cone LAD OLE veers avenge ee ie cee 

ee —__ 625.81 
] ee { 
a 959,24 
feel Oper Cent... . ck esiceenecs eayeieliveds, sticeets ye efits : 95.03 ’ 
; $1,055.13 

Credit for scrap, as follows: < 

116.97 
$937.50 / 


This included the following items of repair: 


Examine and repair brasses. 
_ Two second-hand wheel centers. 
New 3%-in. tires. 
_ Examine crank pins. 
Take up side motion in driving boxes. 
‘Turn engine truck tires 
Examine driving box brasses. 
Hxamine cylinders. 
Examine valves. 
Examine front end. 
New studs for front door ring. 
Cross head gibs babbitted. 
Remove flues and copper both ends when replaced. 
Examine stay bolts and drill tell-tale holes. 


are 


examine all corners of mud ring for leaks. 
Examine flue sheet. 
Test steam gauge and pops. 
Take out %-in. air pump dry pipe and replace with 1-in. 
Examine tender bottom, probably renew. 4 
ay sheets in tank gone, replaced. 
an / 


_ Examine boiler as per form No. 2, Public Service Com. 


and 


i. 
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LOCOMOTIVE CRANES 


. 


These machines are commonly steam driven, but may be ar-: 
ranged for driving by electricity. Steam cranes are usually 
equipped with double cylinder engines. The several motions of 
rotation, transfer on the track, moving the load and boom, are 
ordinarily accomplished by use of friction clutches; the engine — 
then being of the non-reversing type. The boiler is placed behind 
the engine, thus serving to counterbalance the crane. The fuel 
and water tanks are also placed in the rear for the same purpose. 

The following are the usual specifications: 


Gauze of -track<,.is/. materstiayenas «Meets Sica tenement 4 -$t. 8314. ins*s0r 8 fe 
Oller. preSSULE = s,s 3.5 <2 als De ee a ee 100 lbs. to 125 lbs. 
URES Of finn, veiieie) opeienes erst euess isin auateie everace erersee neiemn ers 6/10 to 8/10 of stroke 
Revolutions per min. (engine)............ i eee 80 to 200 
WATVAWINCOI Sons oo: suaks aye sserelane Dieters oteae eicie eae eters Taare aap sane ee 24 in. diam. 
ETAGCK- SPOS ) Vaiseer swene oricvat cher delete ches secrete steratete 300 to 500 ft. per min. 
Track: power, level. tracks sis c5.. 2s sss cues e+ crete 8 to 4 loaded cars 
Slowing speed <.......... Rogevielien siotets comeiele ort .4 revolutions per min. 


Owing to the limitations of the counterweight the crane will 
raise its greatest load when working at its shortest radius. 
These cranes are generally able to pull several loaded cars on 
level track. The boiler should be large in order to demand 
only occasional attention from the operator. 

One type of locomotive crane is made in two regular sizes; 
10 and 20-tons at 10 ft. radius, without counterweight. These 
machines are made in 3-ft. 6-in., standard, and 8-ft. gauges, with 
4 or 8 wheels. The manufacturers claim the following points of 
superiority. 

Base of semi-steel casting, not of built-up members; turntable 
without a kingpin, but mounted on 20 to 30 dust-proof rollers; 
friction clutch; and, on the 8-wheeled machine, a reciprocating 
drive shaft which drives always on both trucks, while allowing 
them to pivot. 

The price of these machines fitted with the standard 30-ft. 
radius boom is as follows: \ 


Lbs. 
10-ton, 4 wheeled........ $5,250 Shipping weight...... 60,000 
10-ton, 8 wheeled........ 6,600 Shipping weight...... 80,000 
20-ton, 4 wheeled........ 6,250 Shipping weight...... 80,000 
20-ton, 8 wheeled........ 7,385 Shipping weight...... 95,000 


Note: Working weight from 2 to 3 tons additional. 


With lifting magnet and generator the cost is about $1,000 
to $2,000 extra. 

A special hoisting drum, by which a clam shell or orange peel 
bucket may be hoisted and opened at the same time, costs about 
$250 extra. 

The 10-ton machine will hoist 5 tons at 20-ft. radius without 
counterweight, and 10 tons at 50-ft. radius with counterweight. 
The 20-ton machine will hoist 10 tons at 20-ft. radius without 
counterweight. The boilers and, engines are of vertical type. 


LATHES. 


Twenty-four-inch swing, 12-foot bed engine lathe, compound 
rest, power cross feed, steady rest, two face plates, friction 
countershaft, 2-in. hole through spindle and cabinet legs. This 
machine is made by the H. C. Fish Machine Works, Worcester, 
< Mass., and weighs 5,500 lbs. A second-hand machine of this kind 
can be bought for $375. = 

Harrington Eng. Lathe: 25-in. swing, 12-ft. bed, compound 


( 


Fig. 175. McCabe’s Patented “2-in-1’’ Double-Spindle Lathe. - 
Small Size, 24-40-inch Swing. 


rest, power cross feed, complete with countershaft and full _ 
equipment. Price, $375. ae 

Pond engine lathe: 26-in. swing, 10-ft. bed, complete, $500. 

McCabe’s Patented 2-in-1 double spindle lathe: 24-in.-40-in. (See ‘ 
Fig. 175), bed 12-ft. long, that turns 5 ft. between centers, 
triple geared, complete with countershaft and full regular equip- 
ment. This machine has back gears, hand and power feed, auto- i 
matic stop, quick return, wheel and lever feed. Spindle is coun- é 
terbalanced. The table has vertical adjustment on column by 
means of handle operating gear in rack. Shafts are made of steel. 
Gears-are cut two to bne and cone has four steps, 3}3 inches 
to 8; inches diameter. Price $970. 

A new 20-in. Davis Upright drill, with back gears, power feed, 
quick return and automatie stop. This weighs 700 lbs. and the 


a price net is $90. Fig. 176. 
4 A No. 2 Merriman Standard Bolt Cutter (Fig. 177), to thread 


ae 411 


a 


Fig. 176. 20-inch Davis Upright Drill. 


Fig. 177. Merriman Standard Bolt Cutter. Size No. 2, 
12-inch Plain Machine. i 


412 


; shear weighs about 4,500 1b ana 
oh 1-in. hole through %-in. plate or will shear 4- 
ars. A second-hand one will cost $300 net, while a n 
ee cost about $500. : 
A new Curtis & Curtis 4-in. pipe machine for hand or 
takes from 1-in. to 4-in., right or left, weighs 525 Ibs. 1 
650 lbs. gross, and can be bought for $170 net. See 

A new No. 5 Champion three-geared ball bearing Uprigh 
feed blacksmith post drill weighs 240 lbs. and costs $18. 

A new circular saw, with wood table, weighs about 300 
and costs $50 net. 

A new 30-in. band saw with iron table weighs about 850 T 
and costs $100 net. 

Grindstone, machinist’s: 30-in., heavy, mounted on an 
A i frame, with shield and eeier bucket, weighs about 1,500 
and costs new about $50. 


_-‘ Miscellaneous Metals. Small lots of metal and metal products 
eS can be obtained from jobbers in New York at the following 
prices: 


Per Lb. 
PES TSIANUL GIN 5 sche eve oclere vlets © oye etm ole Bbare Soe Sidcie Gk cote Mate hts ote $2.25 
4) Brass tubes, iron pipe sizes ; 
NA os oca utoth ¢ Fx cba OE aA RC Shea 19 
x SACOM OSIM. cd chins ora alers) of ceretelee eneretene tant keeaicnsieaceusamarele cake ver aiecorete 18 
MG TIT, FSS ASE STEM ES C's carn Bist at ieee patinviadie areata reUn arenas wo ate totes 19 
MME cee TVA cg sa; ston w! arate) Shiny w CER ATS car alain my) oh CaO R RTM Cee os ep see we -20 
MRE SHOOTS” Coie grechoci tac urece bee & ere lomalel o ene edeis mane reuaitre melietes tclicrel xt oocr aire 14% 
BAS ETOCS: Nos iasatts ig naveyeiohenatetelnaan cremate te Sey emeie Epes iene Pelets val elise Sasha 14% 
Solder, yY, and. %, PUArAantlCe ds see srericusiapatokedn kale feaeeelase eesbas tana 24 
MMO ME STICCUG® 2s: «alata tajele share cen eae depenettetat ekercn fies eecenemete te ioe it uogea 08% 
Manganese DION ZEXVOGS Pacaws tee een ee renee eee a eeets vaher ctcnehs seine -16 
Manganese bronze in crucible form..............0.eeee00> 14 
Monel metal, ingot........... Se corto onie 7 O.So 1 Os oeemnaS seat sal) 


Old Metals. Miscellaneous lots of scrap metal amounting to 
about a ton can be sold to dealers in New York at about the 
following prices: 


Cents. 
Copper, heavy and crucible............... Stefsleie) so eyen Onto eOn TaeO.0 
OPPS NeAVY ANG WATE, Secale theres eel epee ruse el eneloners - 10.50 to 10.75 
Copper Teht and spottOms:. <..:<). cevereiGetetysi0 cure ccna sien 9.75 to 10.00 
BERRA OCA WY" oc ebewe. oo: ovelieng: euthcnecoinl Mole Mabemecet ober 'stese oasis erote 71.25 to 7.50 
PEST LING <n tees eka evs, oy poniae aie Uen eh se) eRe eno Renee aoe 5.75 to 6.00 
PCa VY MACHINE *COMPOSTELON. Fs) 5 \siece eis ekecesialele, oe eu 9.75 to 10.00 
Clean brass turnings ...... RivailSh w soiteical van stisicatan S euaas heir alcove 7.25 to. 7.50 
BES OMPOSItION§ tUrMINES) wc elec. lorena s syoroe eters ero 8.25 to 8.50 
GRO MEA VI. sh ctarehe auc ese 's. «ole erent talenehenet ols sae peeian ste take ett 
- TLIGRNG AN Wey: ieee te entire Seth apnEaO oho bec SIs & 3.50 
WAKE, ESCLAD < oss. ayeiehsee ce SOs OAS DONS Rig busts. ony) aieaerene 4.00 


Mineral Wool. New York City price that contractors or 
builders would pay for mineral wool is $21 per ton. The material 
is packed in bags which are charged extra at 12 cents each. For 
_ the middle west prices are as follows: Car load lots, f. o. b. 

factory, South Milwaukee, Wis., $12 per ton; less than car load 
lots, $14 per ton. 3 

The above prices are all subject to change on short notice and 
are here given for purposes of rough comparison only. ‘ 
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MIXERS | 
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Concrete mixers are usually divided into three classes: ~Q) 
Batch mixers, (2) Continuous mixers, and (3) Gravity mixers, In 
batch mixers the ingredients of the concrete in a proper amount 


or “batch” are placed in the machine, mixed, and discharged — 


before another batch is placed in the mixer. In continuous mix- 


ing, the materials are allowed to enter the machine and the con- 


crete to discharge continuously. Gravity mixers consist of es-_ 


pecially constructed hoppers, troughs, or tubes so arranged that — 


the ingredients flowing through them under the influence of 
gravity are mixed together into concrete. 
1. Batch mixers are commonly of two types: One, that in 


which the drum is tilted in order to discharge the mixture; the 


other, that in which the drum is not tilted, but the concrete on 
being raised in the mixer by the mixing paddles drops on the 


_inner end of a discharge chute which conveys it to wheelbarrows 


or other placing devices. Zz 

The following prices, etc., are those of a tilting mixer in which 
the drum, supported on horizontal axes, is tilted in order to dis- 
charge the concrete. The drum of this machine is formed of 
two truncated cones with their large ends joined and the con- 
crete is mixed by means of steel plate deflectors: 


No.0 No.1 No.2 No.2% No.4 No.5 


Listed capacity (yds. per 
MOUE)Y fo, Sercereee ekere vale 9 20 30 39 46 62 


‘Horse power required. 4 6 8 10 15 19 


Weight on _ skids with 


DUT Cy monte aie crete ee 1,740 2,500 3,600 4,400 6,200 7,900 — 


Weight on trucks with 
pulley or gears....... 3,200 3,650 4,750 5,500 7,400 
Weight on trucks with 


steam engine and‘ ; ri: 

OWS TT ec coesae us tela Sve 3,750 5,600 7,200 8,600 11,400 —— 
Weight on trucks ear 

gasoline engine ....... 000 5,100 7,400 9,300 


Price on Side wath paliey. 4300 $410 $ 525 $ 575 $ 720 $ 875 
On skids with steam 


eneine” "5.6 ss eee ee wees 415 540 690 ‘ 765 935 1,135 
On skids with engine and =a 
boiler $25 <<< & cranes s 565 G25 900 1,000 1,220 
On skids with gasoline 
(engines... «Ss ‘3 betes s 615 855 71,050 ~~ 1,220 


On trucks with pulley... 350 480 610 665 820 


Oo t Ks with steam 
aneine ieoucgy aPadshotenanete eters 465 610 760 840 1,025 


On trucks with engine 


ABOED OME Or. . 6 ues oe © 615 780 965 1,085 1,315 


On trucks with gasoline 


engine ...... slslg sieteeie © 665 925 1,115 1,285 


Another type of tilting mixer is one in which the drum is 
supported on a frame and in discharging the frame is tilted, 


_ thereby tilting the drum. The following prices and capacities, 


ete., are those of a machine of this type whose drum is cubical 


=.in shape, and the mixing is done by the “folding” of the in- 


gredients caused by this peculiar shape: 
415 
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given below. = 


Catalog Number. 


Weight on truck, engine and DOMES cs. :s-c-e 6,300 8 
Weight on truck, gasoline engine.......3:.. 5,400 6,800 Pesta 
Weight on truck, electric motor........... 5,100 6,200 7 eee 
Weight on truck, engine only.............. 5,100 6,200 
Weight on truck with pulley.............. 4.300 4,600 
Weight on skids, engine only.............. 4,600 5,600 
Weight on skids with pulley.............. 3,900 4,600 80 
= Weight of power loading skip............. 900 1,100 1,809 
. Price on trucks, engine and boiler......... $740 $910 $1,150 
Price on trucks, gasoline engine .......... 765 945 1,215 
Price on trucks, electric motor............ 765 945 1,170 
Price on trucks, engines, ..........0ccc des. 645 730 875 
Price on trucks with pulley. ; u )5DS 630 740 
Price on skids with pulley.. 520 585 675 


Price on skids, engine 
Price of power loading, skip 


A No. 6 batch end discharge mixer of above make with re- 
versible tractions, steam power, price complete $1,535, has a 
record of 20 cu. yd. per hour for 37 working days on street 
pavement work. i 


Catalog Number. 


4G 10 14 21 28 40 80 

Size of batch, cu. ft.. 7 10 14 21 28 40 80 
eaeelty per hr. in tae i 10 14 21 28 40 80 
HH, P.. of -enzine....32.7. 4 6 6 8 12 20 35 
H. P. of boiler. 6 Hi 9 12 15 25 50 


Weight on skids, ‘pulley 1,500 1,600 2 
Weight on skids, engine 2,100! 2) 450 3,600 


5,200 6,500 9,800 18,900 
Weight on engine and 
boiler .............. 3,500 4,200 5,600 7,600 9,400 15,000 25,800 
Weight on gasoline 
OUGINC + hee cleus sei +2 01 24900: 2,300 4,300: 6,500 8,100 *v. oe. sconenate 
Weight on motor..... 2,600 2,800 4,100 6,000 6,300 9,900 18,400 
Extra weight of trucks. 525 525 600 700 725 (Wipes 


Price on trucks, pulley. $325 $400 $460 $550 $600 $750 $1250 4 
Price on trks., engine.. $500 $600 $700 $845 $1005 $1350 $1900 sa 
Price engine and boiler. $670 $780 $940 $1180 $1400 $1800 $2550 Mf 
Price gasoline engine... $695 $845 $980 $1185 $1300 ..... gotten ‘, 
PRICE MIMNOTOL cL re fais see $700 $870 $920 $1135 $1250 $1760 $2500 a9 
Weight of batch hopper 230 260 300 450 500 570 1290 * 
Price of batch hopper... $45 $50 $53 $56 $68 $75 $125 
Price of pivot hopper. gee, $250 $265 $280 .... 


Water measuring tank. 20 20 22 25 25 E "30 ; "35 ; 
Above prices include trucks, except No. 40 and No. 80. Deduct . 
$60.00 when trucks are omitted. A 
Special Machines ; Steam Electric Gasoline 
Type 1 street mixer No. 14, with 
loading Skip ../...21.+.-.+- 26.00 .. $1,600 $1,575 $1,650 
Type 2 street mixer No. are with 
OA LIA eS IUD iavlay ay olievstie rbie ale eievendjaxmvene one ayoas 1,575 1,650 
Combination mixer and hoist No. 21. 1,800 1,750 1,800 


Ca 
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VERY SMALL GASOLINE-DRIVEN MIXER. 


This machine (Fig. 178) consists of a steel channel frame 
mounted on steel wheels. The drum is of very simple con- 
struction, the bottom being a semi-steel casting, and upper part 
sheet steel. The top of the drum is open, and the charging and 
dumping are performed through this opening, the drum tilting 
to the side as desired. The manufacturers state the output as 
25 cu. yds. per day, mixed and placed with a gang of 6 men. The 
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Fig. 178. 


size of the batch is 3-4 feet. Weight of machine, complete, 
1,250 lbs.; price, $194, f. 0. b. factory in Iowa. 

A few mixers are made for operation by hand or horse power. 
These are especially of use in sidewalk work or in any con- 
struction which demands well mixed concrete in small amounts 
and quantities. 

Following are the details of hand Operated mixers which are 
valuable on work where they can be placed directly over or 
alongside the forms. 

Hand Mixer. 1. Drum is cylindrical, suspended in chains. In- 
terior of drum is divided into chambers and the batch is mixed 
by being poured from one to another when the drum is rotated 
by two men. When the drum is rotated in a reversed direction 
the concrete is discharged, Weight 800 lbs.; capacity 3 cu. ft. 
per batch and 25 batches per hour; price $150, f. o. b. factory. 

2. Drum is cubical, carried directly on the axle, but so ar- 
ranged that it may be thrown out of gear and operated as a cart. 
A batch is 2.7 cu. ft., and the manufacturers claim a capacity 
of 15 cu. yds. per 8-hour day with two operators. The weight 
is 400 lbs. and price $100, f. 0. b. factory. ; 


Continuous Mixers are constructed in two general forms. One 


in proper i i ee the mixing rao ee ae in 
ich the materials are shoveled or otherwise placed ane 
into the mixing drum. ‘ 
The two examples given below are of the first form, but can | 
also be furnished without automatic feeding devices at a slightly 


lower charge. 


TABLE 127—CONTINUOUS MIXERS. 


Listed ; ‘vagal 


Capacity ae 
per Hr. : Weight 
we i (Cu. Yds.) Price Equipment (Lbs. ) 
oO. 
Two hoppers 6 $ 650 Gasoline engine, 5 H.P 3,600 
775 Steam engine, 5H. E. 
: and 6 H. P. boiler. 5,050 
ES ; 775 5 H.P. electric motor.. 3,240 
o. 
Three hoppers 7 745 5 H.P. gasoline engine. 3,800 
765 5 H.P. steam engine 
and 6 H.P. boiler.... 5,250 
785 7% H.P. electric motor 3,625 
No. 2% 
Three hoppers 12 965 9 H.P. gasoline engine 6,150 
; 965 6 H.P. steam engine 
and 7 H.P. boiler... 17,145 
mans 990 7% H.P. electric motor 5,385 
o. 


Three hoppers 16 1,235 8 HP. steam engine 


and 10 H. P. boiler.. 9,160 
1,260 10 H. P. electric motor 7,160 
hea 1,325 With steam traction... 9,950 
oO. 
Three hoppers 25 1,575 12 H. P. engine and 15 
(Eee POLLO yeterevs a oneParr 13,500 
1,710 With steam traction... 15, 000 
Listed 
Capacity ° 
per Hr. ; Weight 
(Cu. Yds.) Price Equipment (Lbs.) 
3 H.P. engine } 12 to 15 $ 800 On truck with boiler 
4 H.P. boiler ANd ONSINE ect <aiers wile 3,000 
314%, H. P.engine 12 to 15 675 On truck with gasoline 
engine (pump $25 
- OR UPA) hie svoj alos sh tesletene 2,500 
6 H.P. engine 15 to 18 1,050 On truck with gasoline 
EN LINC rescues suskete oad oles 2,700 


COMEAR ISON OF RENTED AND OWNED CONCRETE 
MIXERS. 


From Lngineering Record, New York. 


The figures in the accompanying tables have been compiled 
from the records of the Aberthaw Construction Company, of 


-_ Boston, who ran a ledger account for each mixer. The oldest 


mixer is nearly seven years old. The original cost, repairs, and 
other expenditures are charged against the machine and it is 
credited with so much per day for the elapsed time it is on a 
job. This rental credit is based as nearly as possible on what it 
would cost to rent this plant instead of buying it outright. 


a ed 


ry 
: 


Interest is figured at the rate of 6 per cent per annum 
original purchase price and compounded annually Jan. 1. : 
figures are brought up to Jan. 1, 1910, and the inventory value of. 
the machines taken at this date. The yardage is a very close 
approximation of the actual amount mixed. 


Comparison of the owned and rented plant costs, for each mixer 
shows that there is very little saving by owning the mixers when 
they are over 5 years of age, as in the cases of Nos. 2 and 3. In 
fact, No. 2 shows a small balance in favor of renting. On the 
other hand, No. 6, a comparatively new machine, working on 
large yardage, shows a less economy than No. 3. Mixer 4, owned 
a little less than 4 years, rented 62.7 per cent of the time and 
working on comparatively small yardage, such as reinforced 
concrete buildings, shows the largest economy from an owner’s 
standpoint. 


I—FIRST COST AND REPAIRS FOR FOUR MIXERS. 
(Actually Owned) 


Mixer No. 2 3 4 6 Totals 
Date of purchase. 8/18/03 6/10/04 6/7/06 6/5/07 
Original cost .... se 625.00 $ 975.00 $ 975.00 $ 935.00 $3,510.00 
Interest at 6% t 

Jan. 1, 1910. 281.51 368.90 220.57 153.37 1,024.35 
Repairs to Jan. ay 

MOU): ser acrare ls ore 941.87 350.29 216.43 437.01 1,945.60 
Total cost to Jan. 

iLO LON ae lke 1,848.38 1,694.19 1,412.00 1,525.38 6,479.95 
Inventory value 

an, td TORO SS: 125.00 325.00 400.00 500.00 1,350.00 
Net cost to Jan, 

PILL Ro 1,723.38 1,369.19 1,012.00 1,025.88 5,129.95 


Total yds. mixed. 12,350 15,500 10,500 19,000 57,350 
Plant cost per yd.. $0.1395  $0.0883 $0.0964  $0.0540 $0.0894 


II.—_ RENTAL CREDITS FOR FOUR MIXERS. 


Mixer No. 2 3 4 6 Totals 
Days owned to 

Jan, 119105332 2,325 2,029 1,302 936 6,595 
Days rented _ to ; 

Jan. 1, 1910. 827 718 816 536 2,997 
Per cent of days : 

ented see hes | 28.1 28.3 62.7 Du “aS 
Rental rate per day $2.00 $2.25 $2.25 $2.25 
Total rental to 

PIED Bip Mc gD we $1,655.00 $1,616.25 $1,886.25 $1,204.50 $6,311.00 
Total yds. mixed. 12,350 15,500 10,500 19,000 57,350 


Plant cost per yd. — $0.1340 30. 1042 $0.1748 $0.0634 $0.1100 


III.—COMPARISON OF OWNED AND RENTED PLANTS. 


Mixer No. 2 3 4 6 Totals 
Plant cost per yd., ; 

MaDlenralnis.» kos ¢ $0.1395  $0.0833 $0.0964 $0.0540 $0.0894 
Plant cost per yd., 

PRADO Zien ercraiete 3 0.1340 0.1048 0.1748 0.0634 0.1100 


Per cent saving by 
Owning plant, 
based on rental 
COSC carte neice 4.1 15.25 44.8 14.7 18.72 | 


cost of unloading and placing in condition for work 2 
erages about $65 to $75 per mixer. t ; mee 
Gravity Mixers. The most common form of gravity mixers 

consists of two or four small hoppers (depending upon the size 

- of the mixer) set upon a frame support, which latter alse carries 

* a platform on which the men are stationed to load the materials 
into the hoppers. Below these top hoppers three large hoppers 
are set, one below another. To operate the mixer after the 
top hoppers have been charged the gates of these are opened, 
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Fig. 179. Showing an Arrangement of ‘the Hains Concrete Mixer. 


and material allowed to pass into the hopper below, where it is 
_eaught and held until this hopper is full, upon which the gates ' 
are opened and the material allowed to flow into the next 
lower hopper ard so on until the concrete is received in the 
pottom hopper ready to be taken to the forms. This is properly 
a batch mixer, but the charging is carried on while the material 
is being mixed in the lower hoppers. 
Only the metallic parts of this mixer, that is, the hoppers, 
chutes, gates, etc., and not the wooden framework, are furnished 


~ by the manufacturer. 


HANDBOOK OF CONSTRUCTION PLANT — 

Stationary Gravity Concrete Mixer. (Figs. 179, 180) Small 
size, capacity % cu. yd. per batch, weight of metallic parts 
2,840 lbs. Price, f. o. b. nearest station, $1,250. 

Medium size, capacity 1% cu. yd. per batch, weight of metallic 
parts 7,060 lbs. Price $1,400. 

This type of mixer is also made portable (Fig. 181) and is 
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Fig. 180, 


operated by being raised with a derrick or elevator. The capacity 
of this small machine is about six cu. yds. per hour and % cu. 
yds. per batch. Weight 1,400 lbs., complete. Minimum height 
12 ft. Price $550. " 

Output of Mixers. On well organized work a batch every two 
minutes, or 30 batches an hour, should be averaged. The real 
capacity of any mixer is usually determined by the speed with 
which the materials are delivered and taken away. In regard 
to mixer efficiency I can do no better than to quote from Gillette 
and Hill’s “Concrete Construction”: “The most efficient mixer is 
the one that gives the maximum product of standard quality at 
the least cost for production.” 

Mr. Chas. R. Gow, in a very complete paper read before the 
Boston Society of Civil Engineers, gives the cost of concrete 
crushing, mixing and placing plant. 


Fig. 181. Portable Gravity Mixer. 


423 ; ee 


ee ae Ales oo at 
HANDBOOK OF CONSTRUCTION PLA: 


4 


This plant is shown in Fig. 182. The engine used was a 40 
H. P. gasoline engine, but a 25 H. P. was all that the pliant 
x3 required. The crusher was a 10x20 in. jaw crusher which was 
fed by hand with stone dumped by teams on the crusher platform, 
vas The gravel and sand were dumped on the platform and shoveled 
pe on to an inclined grating which allowed the sand to drop into a 
34-ft. bucket elevator, while the larger gravel was chuted to the 
crusher and thence to the elevator. The rotary screen separated 
ay the sand and stone into bins from which it dropped to a measur- 
ing hopper and thence to a skip car. This car was provided with 
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Fig. 182, Plan of Screening, Crushing and Mixing Plant, Spring- 
field Filters. 


the proper amount of cement from a hopper and was hoisted up 
the incline and its contents automatically dumped into a one- 
yard mixer which discharged info a one-yard hoisting bucket on 
a flat car. These cars, which had room for one empty and one 
full bucket, were drawn by cables along a track to the placing 
derricks, of which there were two, with 75-ft. guyed masts and 
80-ft. booms. 

This plant cost about $5,000 at the factory, $600 for freight 
and transportation and $3,900 to install and maintain in working 
condition; total cost, therefore, $9,500. It was capable of mixing 
60 cu. yds. per hour, but actually mixed less than 15. The total 
number of yards of concrete placed was 13,282, which was less 
than the smallest amount necessary to make the use of such a 


plant economical. 
~ 
4 


hing, mixing and placing: 
% Per Cu. Yd. 


-$0.0448 


‘Final Removal of Plant: 


Cost of labor dismantling and loading...... $0.0302 
Cost of teaming to railroads sie eeus os. 0.0100 
Cost/of freight Yeturnine.. swf. 6 dese oan 0.0043 = 
Total cost of removing plant......... ooo 0.0445 
Erecting and Maintaining Crusher and Concrete Plant: 
COSt OE VADG Bia 5. cede a oh eee Bie cere aie ad $0.1725 
Cost of materials and supplies............ 0.1139 
Cost of miscellaneous teaming............. 0.0054 
° Total cost of erection and maintenance ———— 
Of Plant) cs cictasee'e ones oes SOO Seiso aes 0.2918 
’ } 
Cement Storehouse, 50 Ft. by 25 Ft.: 
Cost of materials: used: . 205.5. eae Fe oe el - $0.0205 
ICost-Of labor Dit Give. Seve ntiedeteiettae clade ol ene ote 0.0120 
Total cost of cement house..... 5 ETO Ba —_ — 0.0325 
Erecting, Moving and Removing Derricks and Hoisters: 
COSE MOL WAV ON Gases ooelnente pero hehe ede eee DoF we) xe ay $0.1008 
Cost of miscellaneous supplies......... saver 0.00383 
Cost of miscellaneous teaming............ - 00,0011 - 
Total COSt Of GeLLicGks:. occcelers ters uses + oe) 0.1052 
Depreciation on Plant: ; 
Cost of depreciation on concrete plant...... $0.1003 
Cost of depreciation on crusher plant...... E OH 37,0 
Total depreciation.........-.-++-+-++-+- ..o-— 0.1052 
Coal and Oil Used in Mixing and in Operating Derricks: 
Cost of (coal. sheets wf e's BS Takeng teks 5 Cita OED - $0.1222 
Cost of oll. 6. 2. eho a eee s evenede ee se lp es egerid 0.0110 
Total cost .....-...-+-- Elin ClO eO-D 5 ee SS 0.1332 
Grand total cost of crusher and concrete plant ~ -$0.8893 


A large portable plant for crushing, mixing and placing con- 


crete on the Catskill Aqueduct is described in Hngineering and 7 


Contracting, Vol. XXXIV, No. 23. This plant was designed to 
build 30 lineal feet of aqueduct per day, but improvements and 
efficiency of the crew increased the capacity to 60 feet per day. 
The section on which this plant was operated was about 1% 
miles long and the. cross section of the aqueduct was of the flat 


- base type, of interior dimensions of 17 ft. x 17% ft. and walls 
5: from 12 to 24 in. in thickness. 


' The plant consisted of two principal parts, the first for crush- 
ing and mixing and the second for handling forms and concrete. 


“The first part consisted of a steel frame work mounted on two 


~ erush é i 
40-yd. stone bin. These bins discharged into a Hains mixer and 


-60-ft. steel flat cars placed side by side and bolted together. 
A gyratory crusher with bucket conveyor and revolving screen 


ed the material and deposited it in a 20-yd. sand bin and a 
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placing concrete and handling the outside forms consisted of a 
two-truss steel bridge 140 feet long, upon which traveled the 


several hoists. The concrete bucket hoist was suspended 


beneath the bridge and equipped with one 11 H. P. motor for 
hoisting and two propelling motors of 3 H. P. each. On top 
of the bridge was a traveler equipped with two 5 H. P. motors 
and overhanging arms for handling the forms. At the rear 
support was a chain hoist with a 5 H. P. motor for moving 
ahead the saddles which supported that end of the bridge. Steel 
collapsible forms were used and were shifted by a 30 H. P. 


_motor-driven carriage. Materials for the crusher were handled by 


two derricks. All the plant with the exception of a small steam 
boiler used for cleaning concrete surfaces was operated with 
a high tension current supplied by a public service corporation. 
This plant is shown in Fig. 183. It cost about $30,000, and since 
it was built, nearly $10,000 was spent in changes and repairs. 
The plant worked well, but had only about 30,000 yards of con- 
crete to place. It is doubtful whether such an equipment pays on 
a job of this size. 

Lieutenant L. M. Adams, Corps of Engineers, U. S. A. in 
“Professional Memoirs” for January-March, 1911, describes a 
mixing and handling plant mounted on a barge for use in con- 
crete work in locks, dams, ete. This plant is supplied with sand 
and gravel from barges alongside and the concrete is removed 
from it by a derrick set up on the forms or on a boat adjacent. 
The general scheme is shown in Fig. 184. The cost of such a 
plant is as follows: 


MET TIT OTs OE RO. cs caze: o, o:e vee sacke ei etene sien ersVe!n ja sees sescccesee ed 4,000.00 
Coal, sand (20 cu. yd.) and gravel (40 cu. yd.) bins..... 600.00 
Boiler house and cement shed (1,000 barrels) .......... 300.00 


Derrick (55 ft. boom) complete with (8%x10 tandem 

drum) hoist, two duplicate boilers (each 30 H. P.), 8 

strand 19-wire plow steel TrOPeC....--.eceeereeeeeeee 3,300.00 
1%-yard clam shell bucket ..... SE aie eiislerel yee ohaabh ice) etapere ts 600.00 


Mixer, complete .......---c++e-- a one. 6. o-0 eohe a siete oseis teat ne | OO RUM 


Cement car (6 bags) and hoist... ...ssseeeeeeeee eee 400.00 
Tota nals sa piiee vhs «ns ghiier ae Us gas 6 green eee e910 Cem 


Labor cost of operation per 8-hour day shift............$16.20 
Coal to furnish 40 H. P. per shift............ ..».% ton 


Capacity, twenty 1% cubic yard batches per 24 hours.. «200 yds: 


Mr. H. P. Gillette in his Handbook of Cost Data describes a 
mixing plant used in building a concrete retaining wall. A 
batch mixer was used, the concrete being delivered by a cableway 
of 400’ span. The broken stone and sand were delivered near the 
work in hopper-bottom cars which were dumped through a trestle 
onto a plank floor. The material was loaded by hand into one- 
horse dump carts and hauled 900 ft. to the mixer platform. This 
platforra was 24x24 ft. and 5 ft. high with a plank approach 49 
ft. long and contained a total of 7,500 ft. B. M. After mixing, 


j the concrete was picked up by ‘an electric hoist in Hains buckets — 
and conveyed to the forms. That part of the plant used in 
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Fig. 184. General Plan of Floating Concrete Mixing and Handling Plant, 
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| the concrete was dumped into iron buckets holding 14 cubic f 
a, water measure, making about one-half cubic yard in a bate’ 
The buckets were hooked onto the cableway and conveyed to. 
the wall. Steam for running the mixer was taken from the same ~ 
boiler that supplied the cableway engine. The average output of — 
_ this plant was 100 cubic yards of concrete per 10-hour day at ape 
cost for labor and coal of $1.07 per cubic yard. The plant had to 
Fy be moved once per each 855 ft. of wall, 16 ft. high. This took 
ars two days and cost $100, or about 10 cents per cubic yard. ie 
In an article by Mr. Wm. G. Fargo, of Jackson, Mich., in the o yi 
proceedings of the Michigan Engineering Society, several types of 
concrete handling plants are described. Mr. Fargo considers that 
on work requiring the placing of 1,000 cubic yards of concrete or 
over, it is usually cheapest to install a plant for handling the 
materials. The wheelbarrow, on large concrete works, should 
seldom be used. The tip car with roller bearings will enable one — 
man to push, on a level track, from 5 to 8 times a wheelbarrow 
load of concrete. Wagons or cars for bringing materials to the — 
mixer may be drawn by teams on grades of 2 per cent, and by 
locomotives on grades of 4 or 5 per cent. Steeper grades will _ 
require cable haulage. On long retaining walls or dams the 
eableway is especially valuable. A cableway of 800-ft. span, 
capable of handling a yard of concrete, will cost complete with 
boiler, hoist and stationary towers 45 ft. high, from $4,500 to 
$5,000, and for the movable towers about $1,000 more. 

Such a plant should be capable of handling 20 cubic yards per 
hour. Where the area is wide more cableways are necessary, but 
if not too wide derricks may economically rehandle the load. 
On work where the total width is a large fraction of the length 
and where other conditions are favorable the trestle and car 
plant may be much cheaper than the cableway. When the dis- vt 
tance from the mixers to further boundary is less than 500 ft. i: 
this is especially trues The following figures give the cost of By 
a car plant having a capacity of 200 yards per day with length 
of 500 ft. out from the mixers. 

Trestle—Double track, 24-in. guage, 6 ft. between centers of 
tracks; 6-in.x8-in. stringers, 22 or 24 ft. long; 2-in.x6-in. ties, 2-ft. — 
6-in. centers, 2-in.x12-in. running boards between rails, 12-lb. 
rail. 

Trestle legs (30 ft. average length) of green poles at 5 cents 
per ft., will cost complete about $1.50 per lineal ft. of double, 
track, or for the 150 ft.: ag, AO 
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At $1.50, erected.....--seseeeeee Satta caren App ROR Cy ES .... $225.00 
es split switches, with spring bridles, at $18.00........ 90.00 
Two iron turntables, at $30.00.....-.+--++++5 i ive leh osiley seu) aie 60.00 
Three %-yd. steel tip cars, with roller bearings......... 190.00 

$565.00 


This outfit, with repairs and renewals amounting to 10 per cent, 
should be good for five seasons’ work. If labor costs $1.75 per 
ss day ~_the cost of handling 200 cu. yds. of concrete would be 43% 
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Fig. 185. 


for work up to 300 lbs. per square inch. The machine 
is operated by compressed air, but the manufacturers do not 
furnish a compressor. The prices are $175 and $250, f. 0. b. . 
works or Hoboken, N, J. 


rices. The net prices in Chicago for nails in quantities 
_ follows: 3 peas 


Shingle Nails. 


ee Standard Approx. 
: Size Gage and Length N ola 1 Lb. 
Eee 1% in. No. 13 380 2.58 
Sn 1% in. No. 12 256 7243 5 


{ Galvanized Shingle Nails. k; 


‘ i Standard Approx. Price pe 
i Gage and Length No. in 1 Lb. 100 ee 
1¥% in. No. 13 ; 429 $3.08 

1% in. No. 12 274 2.93 


Barbed Roofing Nails. 


Standard Approx. Price per — 
he Size Gage and Length No.in1Lb.  —.100 Libs. 
= % in. barb R. F.. % in. No. 13 648 - $2588 
% in. barb R. F.. % in. No. 12 413 "2.78 

icin. bark Rw f).2 imino. V2 384 O73 
144°in. barb R. F.. 1% in. No. 12 339 PER: 

fi invebarb R. F.., 174 in. No. 11 231 2.68 

144 in. barb. R. MW... 1% in. No. 10 154 2.58 

in. barb R. B).. in. No. 9 103 2.48 

f 1% in. barb R. F.. 1% in. No. 10 151 2.58 
fee 


Common Steel Wire Nails in Kegs of 100 Lbs. Each. 


Ay . Standard Approx. Price per 
Size Gage and Length No. in 1 Lb. © 100 Lbs. rf 
Dem eviroren oraitcns 1 in. No. 15 900 : $2990 
BS ys mee 1% in. No. 14 615 2158 ae 
y INV ons 8h oS a eee 1% in. No. 13 322- DE 
Gee Se barcl =a conbxoshecés 1% in. No. 12 254 2.43 
Coie ee ee ee eee in. No. 12 200 2:33 
TCG era es ae ee 2%, in. No. 11 154 2.33 
BES aie Fs 25 alan ark sarees 2% in. No. 10 106 2.23 
MMS ie noises eos cinpets 2%, in. No. 10 85 2.23 
SUVS Sa rae eee in. No. 9 74 2.18 
TLDS Ree eae eerie 34% in. No. 9 57 2.18 
MTG oo). sicncnea aes 3% in. No. 8 46 2.18 
NGI oc te ee 4° in. No. 6 29 218 
DGS Gatien 4% in, No. 5 23 Deis 
EUG aera eee ee in. No. 4 18. 2.13 
IOC ache Or ee ee 5% in. No. 3 13% Teale; 
60d in. No. 2 10% Di} 


Coated nails suitable for either machine or hand driving are ae 
at the same price as the above. i 
431 


Casing Nails. - 


Standard Approx. 
Gage and Length No. in 1 Lb. 


1 
1% in. 
1% in. 
2 

2% in. 
2% | 


RW Wiha 


Finishing Nails. 
Standard Approx. Price per 


Size Gage and Length No. in 1 Lb. 100 Lbs. 
dunacttcsks scocsseiai eve ever if in. No. 17 1,558 $3.28 
OB setae: ss os felietionatoyaite 1% in. No. 16 88 2.98 
OAM Gras isin s,s ekeretetete in. No. 16 767 2.78 
CG a 8 a se in. No. 14 359 2.58 
SOlepeeey tse aces set aeleta tr 2% in. No. 13 214 2.48 
HUNGER sta s: hniclip\teve, oye Bitete in. No. 12 134 2.38 
Gerri nice stats, oe cersicere 3% in. No. 11 91 2.38 
DOG airs Sais ates ba bece in. No. 10 61 2.38 3 
Standard railroad spikes... ...0.'2s eee cece sense res ee aeietels op ledd p 
Standard track bolts, DaS€..i... ccs cence cerns srerercvene eee 3 
Pittsburg quotations on spikes based on $1.60 per keg are as ‘ 
follows: 
: ‘Railroad Spikes. 
414, 5 and 5Uxye.... eens AERA SE SO RETR LT ens TCS OUT eTCn $1.60 
8, 3%, 4, 4% Ae ip. 2) ann) Ce trot eiareedh Hla ee klS hick 2h Extra .10 
3%, 4 and LD UAE Ot earn es Cc olny ome Cran Slorcnasicifs. Sc Extra .20 
Byes tes A ANG 496 SG irae weseleievenoiere) = cere loi aislfe)i«\oliowe a olKohai ele Extra .30 
Be PIG KSG oo ocie vein core aries ooo cinicre wie oeisim ein wie) a esis) oleh ..Extra .40 
eo eS! ANIA 1S. 4G X gos-ereye: sta spn serao, sive, o1e) wake) s\'s) eles's1.e) sFoialielieterave toliseiie -.Extra .60 
Raed aes, ire tans shipiecaieyoi eiaue. sashes wher ereencioner ehh sighsreies SN wseMer Meteleisn terse Extra .80 
Boat Spikes 
% in. square, 12 to 24 in. 3 
3% in.-square, 8 to 16 in. , 
¥% in. square, 6 to 16 in. : 
zy in. square, 6 to 12 in. i 
3%. in. square, 4 to12 in q 
fs; in. square, 4 to in. ; 


¥% in. square, 4 to ‘ 
¥% in. square, 8 to 3% in. g 
3% and »; shorter than 4 in., % cent extra. 


ery 


Lubricating Oils. The following prices are quotations on 
1. lots: ; Bs 


Cts. per Gal 
ylinder, (DEAT ee Set a ee tens Rae ta ake aor eg a REE 
inder, steam, refined... ...... Pou onon awe T et 
Neutral Oils, Filtéred: ae 
tainless white, 32 to 34 gravity.. 
mons, 33 to 34 gravity 
ark, 32 SA Nee pa aa 
rank cast oil. 


bany grease, { per ‘Ib. BWOUL Wsuscerenesesseossnaais 
* Prices according to test. 


Pele. a " eS oe ee ta . af 
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PAINTS AND OILS 


. New York City quotations during the year 1913 were as 
ie follows: 


Linseed Oil. 
City raw, 5 bbls. OF MOTE... . 2.0. cece nee oe 0.46 to $0.52 
Out of town raw, 5 bbls. OF MOTO.ck paeien ee -45 to -51 
Boiled oil—1 cent in advance of price of raw oil. 
Refined oil—2 cents in advance of price of raw oil. 


Turpentine. 
BiebDDIS.. JOP MOLOs sis os cies elerelerereleronis «i sieleia eye vie GOs 40e- a tOne Cae 
White Lead. 
100) 200% and 500) Ibis KOR Sire. <a ci sc.e cee amiare iets $0.0725 to $0.08 
PEEANd OO LDS KOLSiccerrcieteomencte nie leicieis eleleleletetelate 0775 to .085 
Red Lead and Litharge. 
OO sslo eK CLS ers), cal evcratehalenetelarelelstelaicrs =\ers a aaseieretee On Ose: to $0.08 
Colors in Oil. ; 
We ra ey DLA Claus chavscoasdstolekeneborebeurestonccerel sc olousitcter store $0.12 to $0.14 
GIIMESE!S: ALC ja onecencicneteucheievedoueleyel ouar sseher saeterol syeLakatene .36 to 46 
BPvUSSia nh D1LWe jh. yeressusroys wes enotensvovensentadee tiene ekonsee otsde 32 to 36 
Ree VOEDIND- EG, OT OMY Mieke couse terete erelisheuelolensac stelieceh cuerelersns Pale to 14 
PWNLOMETST CEM e516, aowiioe isco ogee ioraie ine sole oieiprereteralcie ete 12 to 16 
RAW OLTLDUrHt SLEN WAL rhe e cleiateveterercleletetetetetelets -12 to 15 
\ RAW: OF DULNC UMPESL cise ctsslols(e e's ere avevele\syele aot pie acd: to 14 


Paint on an average covers about 600 sq. ft. per gal. The main 
t cost of painting lies in the labor of preparing the surface and 
applying, not in the cost of the paint. A rough surface takes 
more labor and a greater quantity of material. Paint should be 
tested for flashing, cracking, brushing qualities, elasticity, break- 
ing, blisters and acid and alkaline qualities. It is usually a mis- 
take to add extra dryer to prepared paints, as the expected results 
do not necessarily ensue. Double boiled oil with a dryer is often 
used for shop coat work. In shop coat work have all the 
surfaces thoroughly cleaned of mineral oils, as otherwise they 
will not dry and it is necessary to have a quick drying paint 
for this purpose. 
The cost of giving structural steel a shop coat is $1.00 per ton 
up, and one coat after erection costs about $2.00. 


"Building Paper. 
follows: : 


Quotations in New York during 1913 were 


Rosin sided sheathing, 20 Ib.......... apie 
Rosin sided sheathing, 30 lb......... Stabe aan tavancsgehe reece 
a Rosin sized sheathing, 40 Ib......... PRE RMIT 2 OA BOR IIT 
id as Bubber Roofing. 

oo’ ' 

A ply, 35 bee eeeeeeeeeereetereetetereetee sete teens 
See 2iply; 46.1b......... Rees foes Ae eae 
fo 3 ply, A | eae i ae la Maiiticden ote er etete ele ater s 


Tarred felt was $1.45 per 100 lb. in 1, “2 and 3 ply. Slaters 
felt was oe cts. per roll. 
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Tar Pails. Net prices at Chicago for tar pails are as follows: 


Each. 
Ae on AS oon Boa Fess) phavetalecfomsles is Sis sone P coe 
ay-off pail spouts for wood or stone........... a wl apeberelesscaneier ee) 
AiVeSDOULS: fOr PTI MOLSON veto. co tacie ere eels terghrievee sears «2. 4.50 
BAVA ES WTO AIL Je \eyone, ste aire sileiei'ok een tet eeclawre aanete ie Lote Pore Hee} 2.10 = 5 


by 
Pa 
a 


ices. Net prices at Chicago for various kinds of pails are 
follows: : . 


Galvanized, Regular. 


Weight, per Dozen, 
acity, Qts. Lbs. f 


Ap 


re 

o 

bo 

> 
aA 
Nin 
So 
o 

. 


Galvanized, Extra Heavy. 


Weight, per Dozen, 
Lbs. 


_ Galvanized cement pails with double braced bottom, extra 
eavy, of 14 quart capacity, can be bought at $8 per dozen. | 
i avy oak pails with iron bails, 14 quart capacity, bring a net 
price of 55 ets. each or $5.50 per dozen. Common pine pails, 
“hoop, cost $2.50 per dozen; with three hoops they cost $3 per 
ozen. 
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PAULINS — 


Canvas coverings for protecting cement, brick, machinery, 
from the weather. ; 4 


Size, Feet. 8Oz.Duck. 10 Oz. Duck. 12:0z. D 
Bux 9 


ios j 
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PAVING EQUIPMENT 


PETROLITHIC CONSTRUCTION EQUIPMENT. 


The Petrolithic System is designed to produce stable and 
economic earth, sand-clay, gravel and macadam roads by uni- 
formly compacting them from the bottom up, and also to con- 
struct solid foundations for asphalt, concrete, brick and block 
pavements. For further information on this type of construction 
we refer to Hngincering and Contracting, June 9, 1909. 

The following is a list with weights and prices of the special 
implements made by the Petrolithic Company. t 

Tamping Roller: This machine is designed to imitate the com- 
pacting action of sheep’s feet, and of the small ended tamper 


Fig. 186. Building Asphaltic Gravel Street in Whittier, Cal. 


commonly used to tamp the earth around posts. It will com- 


pact any thickness from two to ten inches, but it ig not usually 
economical to compact a greater thickness than four to six 
inches at one operation. The material is put into condition for 
tamping by puddling with water or some other liquid, but care 
must be taken to use the proper amount of liquid in order that 
the mixture may be of the proper consistency. The feet of the 
roller are nine inches long. The body is composed of two wooden 
drums with a tamping width of six feet. It is usually drawn 
by four horses. This machine is also very useful in compacting 
earth embankments. Weight of machine 4 
$150. Another type is illustrated in Fig. 186. 

Rooter-Scarifier, or Gang Road Rooter: Fig. 187. This ma- 
chine is a combination of plow, rooter and scarifier, It is com- 
monly operated by a traction engine. Weight of machine 4,000 
pounds, price $450. 


,800 pounds, price 


2 sae: 


~ ; See DE ats ake 1 ae ERE. Pure 
PAVING EQUIPMENT — 


_ ‘Spike Dise Scarifier: Fig. 188. This implement is constructed 
and operated on the principle of a disc harrow, but having 


Fig. 187, Petrolithic Gang Rooter. Combined Plow, Rooter 
and Scarifier for Road or Other Heavy Work. 


peculiarly shaped spikes instead of cutting discs. It is usually 
drawn by four horses. When used in connection with the rooter, 
its particular function is to. break up and pulverize the clods. 


Fig. 188. Petrolithic Rotary or Spike Disc Scarifier. 


It is also used to scarify. Weight of machine 1,300 pounds, 
price $175. 

Road Cultivator: Fig. 189. This machine is designed to thor- 
oughly mix the dry and liquid materials. Weight of machine 
700 pounds, price $80. 

Road Asphalt Distributor: Fig. 190. This is a trailing attach- 
ment operating on its own wheels, which may be readily attached 


“£4 ba i ba 4 


¥ ¥ ee Lt i 


TRUCTION 
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and detached from the tank wagon. The fluid is distributed Ww 
the force of gravity. It covers 8 ft. in width. Weight of machine — 
1,200 pounds, price $275. 

Asphalt Distributor: This implement fastens directly on the 


Fig. 190. Petrolithic Trailing Road-Asphalt Distributor Spreading 
Very Light Application on Crushed Stone. 


tank wagon, and is not readily detachable. It covers 8 ft. in 
width. Weight of machine 500 pounds, price $175. 
, Oil Heater. This machine is mounted on wheels. Weight 
10,000 pounds, price $1,200. : 

All prices f. 0. b. Los Angeles, Cal. ' 
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HANDBOOK OF CONSTRUCTION 


PHOTOGRAPHY 


' No construction work, however small, should be carried on 
without the assistance of the camera. For motion study it is 
indispensable, and, as an adjunct to the keeping of records, 

~ nearly so. Photographs of construction work have saved many 
dollars to the contractor in employees’ damage suits, and to the 
owner or contractor in other legal cases. 

On unimportant work, pictures less than 4x5 inches are suffi- 
ciently large for all purposes, as small pictures can be enlarged 
to 8x10-inches or more, if necessary. After much experiment- 
ing in this line, the author uses an Eastman folding pocket 


__ kodak No. 3, which holds a 6 or 12-exposure film roll, and takes 


a picture 34x41, inches. This type of camera is convenient as 
it occupies very little space when folded. The picture is large 
enough to show fair sized groups and details. 

On important work large pictures should be taken not less 
often than once each month, and more frequently if the work 
is of sufficient size and progress to warrant the expense. For 
this purpose the Empire State plate camera, taking a picture 
8x10 inches, is recommended. For general use a No. 5 Goerz 
Dagor F: 6.8 or U. S. 2.9 lens is very good. When this lens 
is wide open it covers a 7x9 inch plate; when open at F:16 or 
U. 8.:16 it covers an 8x10 inch plate, and at F:32 or U. S.:64 it 
covers a 12x16. For a wide angle lens the No. 2, listed to cover a 
5x7, has a greater speed and better definition than a regular wide 
angle lens. While this lens is listed to cover a smaller plate 
than 8x10 it is actually large enough. This lens is convertible; 
the full combination—equivalent focus 10%, inches—may be used 
for general work and the back combination—equivalent focus 21 
inches—for objects at a distance. 

For glossy prints, to show extreme detail, use glossy Velox; 
for general results, but extreme detail, velvet Velox. In order to 
secure compactness use the ready made developer. The ‘Tab- 
loid” brand is very handy. Always keep a 10 per cent solution 
of bromide of potash at hand to slow down the developer. A 
room 4 ft. x 6 ft. is all that is necessary for developing pictures. 
If there is a window, cover it with a piece of red glass and 2 
sheets of yellow P. O. paper, or.with the red and yellow fabrics 
made for photographie purposes. 


Prices of Photographic Equipment are as follows: 


Eastman folding pocket kodak No. 3, with double combina- 
tion, rapid rectilinear lens, ball bearing shutter, and 


rising and sliding front......... Slovo shames arent ore Srotiake Mie ce wate rene 17.50 
Black sole leather case! with strap... sso. ccee sss cee erai ease velte 5. 
ilmacartridge; (6sexposures: io Usdin 0. calle er eae aa BES 
Milm eartridge, 2 sex posuress Sayer dits i 2m. ce eee eee 70 
Empire State camera,. 8x10, including 1 plate holder and 

canvas: carfyine! CASOo ics. <tiia dome et wn ohare atten ee ee 8.00 
INO 2: Goerz. Dacor jens... ccs eee Nalatane felons ate eee 51.50 


“aust j 


COR CE TC iat fr ee ser tary 


Velox 
Velox 


$4 [Lemefele ees 06:8 «10 6 


ay It is not necessary to buy trays; wooden boxes lined with ( 

- cloth are all that are necessary. : . < 

4 For much of the data in the foregoing article I am indeb 
~ to Mr. A. A. Russell of Flushing, L. I. 


a. / 

a There is an excellent article in Hngineering News, Nov. 

ad 1908, page 552, on “Industrial Photography,” by S. Ashton Hand. 
Ss 


RAILROAD OR CLAY PICKS. 


Weight, Lbs. Price, Hach. Price, Per Doz. 


if $0.52 $5.23 
sy 54 5.54 


“The above have adze eye, pick and chisel points, and are made 
igh grade solid steel. The points are made of crucible tool 


STANDARD DIRT PICKS: 


‘Weight, Lbs. Price, Hach. Price, Per Doz. 
$3.15 
3.37 

3.60 

4.50 


DRIFTING PICKS. 


A 


Weight, Lbs. Price, Each. Price, Per Doz. 
4% $0.38 $3.85 j 
6 45 4.57 


Li 


* rd L 


These drifting picks have adze eye and the points are of the 
best grade of crucible tool steel. 


ye 
) 


ama 


MATTOCKS (ADZE EYE). 
Weight, Size Blade, Size Cutter, Price, Price, 


ad Lael 


: Lbs. Ins. Ins. Each. Doz. 
) Short ieutter <2... an) 38I1Z4xT% 24%,x4% $0.36 $3.60 
\ Long cutter...... 5% 3%xXT% 212xb% .36 3.60 


Pick mattocks, weighing 5% lbs., with a blade 4%x8% ins. and . 
a cutter 8% ins. can be bought at a net price of $4.25 per doz 
- Asphalt Mattocks. The net prices for asphalt mattocks in 
quantities, at Chicago, are as follows. For a mattock with — 
-erucible steel cutter and chisel ends, weighing 9 lbs., the cost is _ 
90 cts. each, or $9 per doz. A mattock with double cutter, weigh 
ing 8 lbs., can be bought for 60 cts. each, or $6 per doz. ; 


Ss 


PIER AND FOUNDATION PLANT 


PIERS AND FOUNDATIONS FOR THE CHICAGO, MILWAU. 


KEE & PUGET SOUND RY. BRIDGE CROSSING 
THE COLUMBIA RIVER.* 


a 


its mouth. At this point the river has a width at low water of 
1,050 ft., at average high water of 2,800 ft., and at extreme high 
water of 4,500 ft. The bridge is 2,898.84 ft. long; its approaches — 
are timber trestle on concrete pedestals and are 1,315.58 ft. and 
323.58 ft. long respectively. The principal dimensions of the piers 
are given in Table I. All piers have a batter of ¥% in. to 1 ft. on 

the sides and downstream end of 8 ins. to 1 ft. on the cutwaters. 

The footings vary in width from 13 to 32 ft. and in length from 
32 to 60 ft. : 


TABLE I.—TOTAL COST OF THE PIERS, DISTRIBUTING ALL 


4 GENERAL AND INCIDENTAL EXPENSES. 
Q 
Width Length Cost per 
under under Height Cu.yds.of Total cu. yd. of 
f, Pier coping coping overall concrete cost conerete — 
~% eA? 6267 2576" 34.5’ 290 $ 5,458.62 $18.82 — 
oS 1 S20" 30’ 5%” 39,17 500 - 9,933.79 19.84 — 
“ 2 8’ 0” 307546" 2° 3910% 498 9,709.65 19.40 
; 3 8’ 0” 30’ 5” 39.1’ 500 9,644.64 19.29) 
= 4 SHO” 30’ 51%” 38.5’ 490 11,391.38 —— 23.25 
he 5 8’ 0” 30’ 5” 39.2" 503 10,953.16 21.77 
4 6 SIO 30’ 5%” 40.1’ 572 11,692.62 20.44 
a 7 SU6Y 3107 36” 43.3” 622 16.369.79 26.32 ~ 
, 8 S202 82’ 942” 59.6’ 1,404 42,792.03 30.48 
sd 9 OY 32’ 944" 64.0’ 1,506 42,283.20 28.07 
an 10 10’ 0” Odes 91.0’ 2,363 58,078.26 24.58 — 
S, 11 107-07 307 1 92.4” 2,452 63,925.50 26.07 
ed 12 86" B14 786” 41.0’ 584 13,328.93 22.82 
13 8’ 0” 30’ 514” 41.5’ 528 14,139.24 | 21.09 
14 S70 30’ 5%” 38.5’ 487 9,685.11 19.89 
OB ies 6" 6” 257 6” 29.4’ 240 5,133.13 21.38 
MROtade.bs so ate ire Ldeeee wecee chalet Aetecd he" 13,539 $331,519.05 $24.49 


For 12 land piers, 5.814 cu. yds.; an average cost per cu. 
GMO TMCOMCE OLE h cere y= mee) tala ie abled a act So Circe eee naan ooo ake 
por 4 river piers, 7.725 cu. yds.; average cost per cu. yd. 


PORE OLICTO LC eer el ne sic 0) «echnical 6, oe. 61s elorn ioe iwilealieialaseueleie ce iejeieices Asi 


*Condensed from a paper by R._H. Ober, before the Pacific 
orthwest Society of Engineers. Proceedings Vol. IX, No. 3, 


ecember, 1910. 
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The bridge crosses the Columbia River about 420 miles from : 
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Transporting Construction Materials. About 14,000 tons of 
material and supplies were required for the construction of the | q 
bridge substructure and of the line near the river. The cost of ~~ 
freighting material across country by wagon from the nearest 
railroad, a distance of about 35 miles, was estimated at $12 per 
ton. This cost and the character of the service, with its delays 
and uncertainties, made this impracticable, and it was determined 
to handle all freight by river if possible. Navigation between the 
site of the bridge and a supply point on the river below the 
Cabinet Rapids, about one-half mile from Vulcan Station on the 
Great Northern R. R. and 8 miles below the Great Northern bridge, 
was considered to be practicable for light draft river steamers. 
Arrangements were made for the construction of a stern wheel 
river steamer of the type generally used on the upper Columbia 
River, and the steamer St. Paul was built at Trinidad and placed 
in commission on October 30, 1906. The principal dimensions of 
the steamer are as follows: 


Teneth of Hull. so... cic cee c wees cece se cee LTS fC: 


SOA TID es, Sea wie Fos a aren noel etal erate: onereks els) ole tera kale 22 ft. 6 in. 
Beam over guards. .......seccccccccscecccse 25 ft. 

MOA Lt LUG see) cco soo treo elenele silo) or erels) eieyer about 18 in. 
rat t sLOAGSs se ce ce cole wieleretoieperel« sjstn. eielsis about i ohits 
GOSS) CONNALES Aa dias. sos chstotelelelsceteteistssnanele about 200 tons 
Actual freight capacity............. Ses Sowes 112 tons 


Engines, high pressure, non-condensing, with 
cylinders 10 inches diameter, 48 inches 
stroke, boiler preSSUTe......... eee eee cece 200 Ibs. 


This steamer cost about $11,000 to build and was used not only 
for handling materials and supplies but also for towing and 
tending at the bridge, handling barges, etc. The operating ex- 
pense for a period of about 27 months was as follows: 


1OhO (1 eee hee a A ee Re nS re NACo A hig Octo tera $10,200 
Wages of crew and charter of steamer........... 28,800 
MT Otay ce cecka ie esto take oh shar cdobotaraee ore keterelhesexacevehousts $39,000 


The cost of unloading and handling freight from the cars at 
Vulcan to the steamboat landing, about one-half mile distant, by 
wagon, was about $2 per ton. The cost of handling by steamer 
from Vulcan to the bridge, a distance of about 36 miles, ranged 
from about $1 to $4 per ton, varying at different stages of the 
river, averaging approximately $1.80 per ton, making the cost of 
freight from the cars to the bridge about $3.80 per ton. 

Contract. A contract was entered into, on a percentage basis, 
for the construction of the substructure and trestle approaches, 
and for the erection of the falsework for the superstructure. 

Under this contract the contractor furnished all tools, outfit, 
machinery and equipment necessary for the doing of the work, 
with the exception of equipment of a nature not generally used 
by the contractor and of a character peculiarly required by the 
nature of the work to be done, which latter equipment was fur- 


Reboot 


: 3 
a; 10,000 
Y 14,000 
= 12,700 
900 


hoisting engines. 
Stationary engines. 

rock crusher and engine. 
concrete mixers. - 
eight-inch centrifugal pumps. 
six-inch centrifugal pumps. 
steam pumps. 

steam boilers, 40, 60 and 80 h. p. 
steam drills. 

derricks. 

Pile drivers. 

steam hammer. - : 
electric light engine and dynamo. 
dump cars, 1% cu. yds. 

flat cars. 

feet steel rails. 

Steel hoisting buckets. 

skips. BAe ° 
orange-peel dredges. 

clam-shell dredge. 


7 coils of Manila rope. 


lineal feet of 1%” wire rope. 

lineal feet of %” wire rope. 

lineal feet of %” wire rope. 

lineal feet of 1” wire rope. “ 
Small tools and fittings as required. 


The total value of this plant was approximately $48,000. 


PILE DRIVERS 


There are three types of pile drivers: 

‘4, Free fall, in which the hammer is detached from the 
hoisting rope and allowed to fall freely upon the pile. 

2. Friction clutch, in hich the hammer remains always 
attached to the hoisting rope, and by means of a friction clutch 
on the hoisting engine the drum is thrown into gear or out of i 
gear at will. 

3. Steam hammer or pile hammer, which is described under 
that heading. : 

A free fall hammer strikes about 7 blows a minute when the 
fall is 20 ft. and a hoisting engine is used. A friction clutch 
strikes about 18 blows per minute when the fall is 12 ft., and 
25 blows per minute when the fall is 5 ft. A steam hammer 
strikes about 300 blows per minute. A railway pile driver is a 
heavy driver of the overhanging type, mounted on a flat car, 
either drawn by an engine or self propelled. Similarly, a scow 
pile driver is a pile driver mounted on a scow. A scow pile 
driver will drive more piles per day than a railway pile driver 
because there is no delay engendered by the sawing off and 
capping of each pile in order to allow the machine to pass 
over it. 

Pile drivers range in height from 30 ft. up; the highest pile 
driver in the world in 1908 was one 108 ft. high. 


A large pile driver traveling on a track was used by the 


_ government on the Columbia River Improvement. Its equipment 


consisted of boilers and engines for hoisting a 5,700 pound ham- 
mer and of boilers, pumps, ete., for operating a water jet. The 
machine had a reach on each side of 30 ft. and the height of 
leads above the cut-off of the piles was 80 ft. The largest 
pile which the leads would take was 26 inches in diameter 
and piles up to this size were driven by using the. hammer in 
combination with the water jet. Piles 30 inches in diameter 
were driven by resting the hammer on their edges and driving 


with the jet. Piles as long as 150 ft. were driven on this work. 


The total weight of the machine was 60 tons and its cost about 
$12,000. 

The Louisville & Nashville R. R. Co. used a railway pile driver 
of their own make. Mr. G. W. Hinman gave the cost of operation 
per day as follows: 


Foreman and 10 men FeSO D.5.5 OTC ENE DR RURLONCK HS AEA pCR: ES CAD - $22.00 
mneineer,: fireman iand: WAateChmManheis sr. .c1s 1s <-crelicteics sit) enatebereleoensiens 6.80 
Conauctor and 2! HaSMen os. avers eee cicinicione eterehoieicreremererene Srecaterete 7.00 
Coal Holland, Waste wc say tess et ae reneneal s Glotetenene CRPRORO, DIS CCR ae ic 2.50 
Wee LOLMOCOMOLIVER ers a cisceterahe arate ale codec heme eet tie aie afloharaveier ehettes: 12.00 
Mor use: of ‘Ari ver) and tools.) seopisiecstseeteeeres Me etene eee ayonecexsinicks 2.50 

"Lotal evn a wore Pe CePA ERE RCN PERK coors. Pcie) ae ia sid) oie re eee - $52.80 


piles. When eaeee ede were  puilt a pe crew 
_ proved more economical because of fewer delays to trains. 
_ pile driver was also used as a derrick and material of all 
was unloaded with it. 

Mr. Aron S. Markley said that the Chicago & Eastern mi 
Railway used a Bay City pile driver. This was self-propellir 
_-~=and made about 8 miles per hour under its own steam. It was 

4 able to haul 5 or 6 cars on a level grade. When the pile driving 
was done within 1% miles of a side track an engine was rarely 
’ used to haul it. The operator was paid $2.50 per day. The 
« hammer weighed 2,800 Ibs., and the original cost of the entire 

_machine was $4,500. Very few repairs were necessary; the 
chains and sprockets being about the only parts which needed 
- . yYenewing, and they-had a life of from 1 to 1% years. The 
Hig machine, when working, drove from 40 to 50 piles per day. wy! 
a: Pile drivers mounted on sills for operation by a steam engine 
cost as follows: j 
Price complete without blocks, lines or engine: 


oO 
oes © 
S re a 
7) 2 a 
i af ® of z# 9 g 8 
H Bo @ ; ae os 
oO 5 Po SI ® ad On 3 Me. 
> S ne 8 4 O# = oo Au 
gai dee mow Boe) Cat) ee £5 we 
Brae (guerre eae. Eo 8 oe eee 
ws eS ga i) Ps Ay Eu Aye bal 
o3 eis) ae Co) ao — 8 Lome) asl 3s 
ay bai ~B oO on ae ot BO pape 
Ree a rs = Os on on oe 
GPa ss: 8 1 2 B E a 2 
,500 6u% 18 $36.00 30 $ 86.00 $135.00 $220.00 $22. 00. 


00 6% 18. 45.0.0 30 93.00 135.00 230.00 22.00 
00 1% 19 48.00 35 111.00 175.00 285.00 27.00 
7 1 j 


00 8% 20 66.00 50 155.00 430.00 590.00 40.00 i 


Paes 


Wop eet 
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Pile drivers mounted on sills are usually operated by horse 
power. When so operated the hammer on the small sizes is_ 
raised direct; on the large ones the end of a line is fastened 
to a post or other deadman, carried through a tackle block on © 4 
the main hoisting line, and tied to the whiffle trees. Winches, © 
bolted to the ladder, can be used to raise the hammer but are is 

__very slow. Prices complete without blocks, lines or engine, are i 
as per table on following page. 
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A small pile driver 30’ high with a hammer head weighing 
2,200 lbs. was constructed at the following cost. 
for the driver 


Pieces 
Piece 
Pieces 
Pieces 
Pieces 
Piece 
Piece 
Piece 


oe 
SHH rt tyHD 


Pieces 


Total . 


Two carpenters and two laborers -built this driver in two 


AMX 
6"x 
6"x 
20x 
2"x 
4”"x 
Poe 
ox 
Piece 12°x12"x 44 


6”x30’ 


4”x14’ 


1”x12"x 6/ 


is as follows: 


(leads) 


(er Se) 


Stee e ore nes 


(base) “oes cea 


(ladder) 


(ladder rungs) 


(sway b 


(ong front sill) 


- Adjustable ipa; for regulating the length of stroke, ‘cost: 
For hammer of 2,500 lbs: and over 
For hammer of il nae to 2, coe: lbs 


races) 


(short rear sill)s ehevansce <0 wee 


(drum) 


(bull wheel) 


days, total cost was: 


700 Feet B. M. at $20.00.. 
oe. and nails 


ereee 


1,200-lb. Pile hammer 


ii Pair nippers 
1 Snatch block ... 
240 Feet of l-in. rope...... 


Total 


The City of Chicago in 1901 constructed some intercepting 
Wakefield sheet piling 2x12 in. x 20 ft., 


sewers by day labor. 
Norway -and Georgia pine lumber, 


edge, was uSed. 
about 50 per cent more blows under a drop hammer. 
built with its own labor a turntable drop hammer pile driver. 

The driver was equipped with a 

7x10 inch double-drum hoisting engine and a duplex steam pump 
The leads were 40 ft. long. 
eration it was found practical to swing the driving apparatus 
In ordinary driving the crew averaged 90 


The hammer weighed 3,000 lbs. 


for jetting. 


about once each day. 
pieces of sheeting in 8 hours, which is equivalent to 45 ft. of 


It cost $2,200. 


of material required for 90 ft. of piling was as follows: 


10.8 M., B. M., 2x12-inch x 20-foot timber, @ $22.00. 
900 50 D Spikes, @ $2.65 per 100.... 
-1 Ton of coal for pile driver... 


Notal . 


eee 


eee eee eee 


eer eee 


Bill of lumber 


surfaced one side and one 
It was found that Norway pine would stand 
The city 


In op- 


_trench. The pile driving crew consisted of 13 men costing $40.66 


per day, which gives a cost of 90 cts. per ft. of sewer. The bill 


. - $237.60 
23.85 
2.90 


Gulag onucodinn mons occ enls 


This gives a cost of $5.87 per ft. of trench, or a total cost of 


$6.77 per ft. 
During the six months ending June 30, 1910, the cost of repairs 


Weiteouc per day for 442 aay BE WOH 
- The pile drivers used on the work of improving Lineola Park, 


Chicago, during 1910 and 1911, were of the drop hammer type, 


Fig. 191. Special Traveling Pile Driver. 


equipped with 45 ft. leads and 2,400-lb. hammers. The cost of — 


operation of Driver No. 1 during 1910 was as follows: 


PETOULS) In) COMMISSION © 065, Wie wheres joe ero ssie vie Ree Seo 768 
MUADOY OPETATION 2. eee ee ole hee were wile s mies $2,629.70 
Fuel and supplies ee ee Rea) erate nrneeey Sidhe aye rile eaten ear eens 485.90 
MAP ONC I CP AILS {i ster Woks ages eee, « Wohe lobs folie Netfeler ses lap e/aletabatin «leila aiaite/l=! siteles 515.78 
Towing, 414 hours, @ $2.72... cee ere cece wen tece csv 12.24 
TUMEUR ST ANCA REE Biches Seri Sir ech oicuacechchn ao OOO Grek nota c Mee quaLG 85.00 

Moatalscosgy, seca ss enepeaete lite ARE SRM IST ceWeharete Ts Mtgcr are tonal h) $3,728.62 
Coste Per HOUT) 2 eI yes fo siets Slee eters silefer ase hast athe rottelions Xe) eRe s 4.74 


The cost of operation and repairs on Drivers No. 1 and No. 2 
during 1911 are here given. The extensive repairs, including 
a new deck house and a new boiler to fit driver No. 2 for work, 
accounts for the high repair cost for that machine. 


COST OF OPERATION AND REPAIRS OF PILE DRIVER NO. 1 


TOMNS: 1M COMMISSION istic cua eueeusc theses) clove) ol valatelemener ashe uaetiehs dj 
MOOT oes tere a ae dets eustere otamtua eke poketortema pasate a tarata Se 2 0 94,962.22 
TENE Le) Iie ha ROMER eh eS ERA eRcI Co Acid. 6 MINOR eROROIO che : 215.65 
SUID DITES tsp eretene mteleeta ererelaeteue (aes) ometencasnanaltelions 3 325.80 
PVE CHI Ta Shik Se. sy ateun- ehenpteuncene in ehaleh Roms Nolishis geOoRsKobaiiay ite torts 225.04 
PNSULANCE “<6... es serene Pia dtole apevanrahees ert antes 79.20 


$5,807.91 


$ 744.32 


Total operation and repairs...... Bs ess . $6,552.23 


- COST OF OPERATION AND REPAIRS OF PILE DRIVER N¢ 
i 


Hours in commission......... Eee EPRIO a elena © 40e ofadeduete aaa schaiiegeto bees 
_ Operation: 4 


SUDDNGSinecat. creas 2520 crete tet ato erensteramenoers Deel ceenahene : 
Watching. 2.25 s0.5-% OTS is Bere aie sidvarrutsie 132.30 
WNSUTANECCS Wess wislesire chaos SENS thew Ree ete ae 79.20 


3,294.92 5. 
Repairs: “ 7 i ; 
Pabor ki... A Mey: Veet a eee ere . $1,237.89 
| -Material 20.0500 - 60s ce ees oe eee eee re 2, 9676.57 
———sdDerrick «...-. e+e seer eee Br Gu aa adv ees Sai OPI 60.58 
q $1,975.04 
Ry / Total operation and repairs..... Lene eee 0 $5,269.96 oe 


Steam or Air Hammer. The principle of operation is, thet 
alternate rapid rising and driving down of a ram of considerable 
weight, by steam or compressed air. It gives a lighter blow 
than the drop pile hammer, but its blows follow each other so — 


7 rapidly that the pile and the ground do not have time to settle — 

back into their normal static condition before the next blow 

2 strikes the pile. It does not split or broom the pile head as much — 
it holds the pile more steady. 


ie as the drop hammer does, and 
e The hammer illustrated in Fig. 192 can be suspended in the 
a leads of a pile driver or hung from a derrick, crane or beam 
‘ Table 127 gives the sizes, weights, prices, etc., including fittings 
for attaching hose to hammer but no hose. Hose costs as follows: 


Size, Inches. Number of Plies. Price per Foot. 
3 5 f $0.48 
1 Me 5 .60 
1% 6 90 : 
1% 6 1.08 “a 
1% 6 1.30 
72 ep wibeal 1.74 
Another make of hammer is as follows: 
ge 
5 BS 8 Bite aceeies 18 
. Oe Be tae Mid H Ll . 
» ar Py = o . a 
ES) Ok, - bi u S eet . 
oD (Slap Oa o@ oe ra 2 be g 
oo RR ey ie So ey her By 20 oy 
ODT SPU My MN eae ea ack MM ME Cie | 
139 | 100 75-80 8-10 400 3% 2% BY 6” $260 
628 150 75-80 12-15 3825 5% 3% ae 6 300 
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‘PILE DRT 


Fig. 192. Steam or Air Pile Driver for 3-Inch Sheet Piling. 


*Referring to downward force in table on preceding page, the 
duty of hammers is usually given in “wood” units; the sheet 
steel piling equivalents are as follows: 


Hammers driving 2”x12” sheeting will drive 9” sheet steel 
Piling to 20’ penetration. : 

Hammers driving 3”x12” sheeting, will drive 12” sheet steel 
piling to 20’ penetration. 
Hammers driving 4”x12” sheeting will drive 12” sheet steel 
Piling to 25’ penetration. 

Hammers driving 14” round piles will drive 12” sheet steel 
piling to 40’ penetration. 

Hammers driving 18”-round piles will drive 15” sheet steel 
piling to 60’ penetration. 


¥ 


- work. 


Hardwood piles are used where the driving is difficult and the 
In 1910 in New York and the 
North Central States the price was about as follows. 


soft varieties where it is easy. 


Spruce or 


yellow pine, 12x6 inches, 30 ‘to 35 ft. long, 10 to 11 -cts. per_ft.; 
spruce, 40 to 45 ft. long, 11 to 12 cts.; short leaf yellow pine, 
50 ft. long, 15 cts.; same 60 ft. long, 15 to 16 cts.; long leaf, 50 
ft. long, 17 to 22 ets.; 60 ft. long, 18 to 23 cts.; oak, 18 to 22 ets.; 
scrub oak, short lengths and odd sizes, 10 cts. and up. The charge 
for driving a pile in the vicinity of New York is about $3.00. 


Pile points, or shoes, with 4 straps cost: 


Square, each 95 cts. 


to $1.40; oblong, each $1.05 to $1.50; round of 6-in. diameter, each 


$1.40; 8-in., each $2.75; 10-in., each $4.25. 


Pile bands to prevent 


brooming are made of 1-in. iron, 2 to 4 ins. wide and cost from 


$2.00 to $4.00 each. 


Cost of piling and piles in the construction of an ore dock for 
‘the Duluth & Iron Range R. R., is abstracted from an article by 
Leland Clapper, in Dngineering and Contracting, July 17, 1912. 


The following tables give the time of the various classes of 


labor and of the outfits used in carrying out different parts of the 


actually in use. 


The time allowed for outfit includes only the time while 
A 40 H. P. gasoline boat did most of the towing 


and the time of its engineer is included in the tables. 
In Table I for sheet piling, the item “preparing and handling” 
includes spiking on the tongues and grooves, using about 50 


- 8x8-in. spikes per pile, also sharpening, loading by derrick from 
skidway to scow, and unloading at the drives. 


The item “waling 


and tying” covers the placing of the temporary inside guide 
timbers, the temporary outside waling timbers and all tempo- 
rary and permanent bolts and anchors. 5 


I.—TIME COST OF SHEET PILING (2,350 PILES). 


Preparing and Handling: 
Foreman 
Carpenters ... 
Skilled labor 

~ Common labor 
Engineer 
Tug and crew 
Derrick scow 

Driving: 
PORECIMNIAN sis: eietopaiscs ecole. shes 
Skilled labor 


Foreman 

Carpenters 
Skilled labor 

Common labor 
Engineer ..... 
Tug and crew 
Derrick scow 
IBS BRUTE yeaa 


So oto eae 14. 


Common labor 
Engineer 
Drivers 
Cutting Off: 
Common labor 
Waling and Tying: 


Hours per 100 
Sheet Piles. 
15.58 
21.89 | 
70.73 
208.40 


=e 
AAC 
0200 


' 
i 


Table II for round piles includes only those piles in the dock , 
proper. The item “pointing and handling” includes sorting, point- 
ing, rafting and delivering to drivers. The cutting includes the — 
removing of the old pile heads. 2 : 


a II.—TIME COST OF ROUND PILE WORK (163,500 PILES). | 4 
3 Hours per yoaae 
Pointing and Handling: Hours. 100 Lin. Ft. — ; 
zi) TBngauadh ay eetPird brit Bch ea A ee eet 20 0122 
; TST INCE See sections co eita tie e er atahn siatmete 6 350 .2135 
: Siciledsslaborg.gse see eee ets nek 2,330 1.4213 ae! 
“¥ WomamION < Va O Ki Arey eterscueiobe tae ictstenoseiaisrs 2,390 1.41 rs eae 
5 STIG ASCOW. nice eer a ore ore woes 130 .0793 os oe 
Be ATI deter eae. Meee ere Ree aye sce aie re SF88 350 ° 2135 7a 
Driving 
» Tordehanb haves Gelen ae. clove ae enn ets 670 4087 % 
Ft LDUGV ETON E] Qe APE DI CICS Oita MON Scie Wd ato 670 -4087 ; 
; Skilled labor ..... a Hes See 25S ng 2,670 1.6287 eee 
Dommon FARO? co oan lo oo ste oe ste ei el 2,690 1.6409 | 3 
eS AGL VET rte une = one e sy Ape eric Aas wa 660 -4026 
Cutting Off Piles: ; 
EEC TU ATI He v-fon sash opel scene sean y> io yousuede ons ata ie ks 130 0793 
Siailled MOOT Ws cnenc--ye smesenoke © one neterene «iene 600 .3660 i; 


Comimon labor «6icujqee brs ners eeecaa a. yes 30 1.9398 i 


, Fig. 193. No. 5 Hammer Driving Wemlinger Piling. 


The standard dovetailed sheet-piling of the Southern Pacific 
Railway used by Mr. Kruttschmitt in closing breaks on the 
8 Mississippi levees, is described as follows in the Reclamation 
+ Record. 
> “The main body of each pile is composed of a 4x12-in. plank 
with the lower end adzed to a slope of about 15 degrees with 


a Sen ai 
the horizontal, so as to force the piling in driving against the 
preceding one. On one edge of the body is nailed two strips made 
of 1-in. boards, having their exterior edges in the plane of the 
face of the pile, and their interior edges beveled so as to form a 
trapezoidal’ groove between them with a larger base adjacent to 
the body of the pile. This larger base is made about 2 inches 
in length, the shorter base about 1-inch in length. On the other — 
edge of the main body of the pile is nailed a single strip made of 
1-in. boards and so beveled as to permit it to slip snugly between 
the beveled opening on the adjacent pile. The strips are nailed 
to the main pile with 10d wire nails spaced 6 ins.” 


The cost of making 1 sq. ft. of this piling would be about 
as follows: 


rxllex12"” plankiat: $80" peri MBs Maso. ae. eee $0.12 
BEcexo dl x12” plankssat $30 "peri Ba Mss eee ake mee 015 
GrL0de wire nails jat .$2:20per kegans..).. cen cece eee a 002 
% hour of carpenter at 50 cents per hour................. 125 

BELOGAL see velo .clcracet ante, ant « GRE ETE sires wide: lonede este whepal nperettese ten 22. 690.262 


Wemlinger Sheet Steel Piling illustrated in Fig. 193 costs, 
f. 0. b. New York, as follows: 


WITH SHORT CLIPS. 


e Type. Thickness, Price per Sq. Ft. Extra per Clip. 
1-A ps” $0.24 $0.14 
2-A 7/64” -28 -15 
38-A yy” -29 16 
4-B 7/64” -285 16 
5-B .o2 17 
6-B 5/32” «34 18 
7-B ys” AB’ 19) 
8-C te -42 20 
9-C yu” -45 21 

10-C ps" -55 22 
WITH FULL LENGTH CLIPS. 
: Price per Square 

Type. Thickness. Foot, Including Clip. 

11-B 7/64” $0.34 
12-B ye” -36 
13-B 5/32” .39 
14-B ts” 42 
15-C ts” 48 
16-C yu” ‘ 54 
17-C ps” 62 
18-D 3” 64 
19-D yu” 73 
20-D ts” 87 


Wakefield Piling is suitable for light or medium heavy work. 
It has been used with great success on small sewers. 
cial cap necessary for use in driving costs $10. 

The cost of Wakefield sheeting complete and ready for driving 
for Lincoln Park improvement, Chicago, 1911, was as. follows: 


The spe- 


TEER: 


200 Pieces 6-in. Sheeting, 28 ft. 
Labor . ' ; $ 188.60 


_ 94 Pieces 9-in. Sheeting, 12 ua jee 


MEAD OR ie, 055; cle aotareialsiors se 5 Br COOL : 

Hardware BARRA Ses ava tereneia! AAA eon a ae eee 
: Lumber. ......00.24- thasse eae dak ofaiss ter site xe aa. aNolby's ts 294.22 3.13 
- PRO Levis ssvensiers oicxsanieis 6545 $wel acs sere $ 391.32 $4.16 
105 Pieces 9-in. Sheeting, 14 ft. i ame 

MUAWOTO® Jib ocie hb Sierate av she teeters ala Paeta istateie ales $ 98.70 $0.94 - 

BELAY A WATEC (2 Sivrcieselele oveitelee De ielan oie wieteinte 9.45 09 

PGMUTMADCLI ais 6 «aie wn 0-0-0 pana, at a ealleierece eye 383.25 ~ «-8.65 
_ Total. Js. Wine Teste eke aloes seeseces$ 491.40 $4.68 
428 Pieces 9-in. Sheeting, 18 ft. + 
A HCA OTe ees ete ieee’ oi olsis erates aceie) Staves siete weleperavels) © $ 402.32 $0.94 
- Par WAL OO ci tes oie © cieiete om eusieraeie sels 38.52 .09 
< MIMD CEL semis crave thes ee ices os Peat 2,011.60 4.70 
: TE OUCAl, ects ieaslokarote ets eve steueiscsiere onenéad $2,452.44 $5.73 
- 1,742 Pieces 9-in. Sheeting, 24 ft. ae 
§ share .. - Oeee SEL Runy cette resets $1,687.48 $0.94 
: PIATAWare 12.20 cece wee cece cess se eece 6.78 309 
2 PEAREYUD CT et hehe aint ohare ole? ole ere.0 <5 em cnNghchorokeleia ts Ly re 6.27 
% WP OLAL pease a teneievave oie oproneiote cdot» ‘teste «++ $12,716.60 $7.30 
200 Pieces 9-in. Sheeting, a8 ft.+ 
* GAD OL cz.c.+ ini ous cacucsioceibce eter ob asl ecoyeice Risto etsieeieP- 189.00 $0.94 
; TEGO WEIS anemiacad OMnomn Glac Die a eal aeloois 18.00 .09 
t GWIMD CL ei. wie o/s ce stele e ove le\viere's eie'e'e eenitstere 1,462.00 Bead (5%)! 
a SMe Ci gee een wees Seem sat Sp . $1,668.00 $8.34 
_ Total cost of 4,553 pieces....... syanetpleie ER ABR DADO OLE: 
te 
Summary: J 
.; Tinta cost Ofte lAbOL. saat siete eee tes he tee gtd 286. yarns 
ro Total cost of HArdwWare.... see ssc eveeeereee Bieler eieevetece 45 
fe Total cost of lUMbHEL......++e eer eeecee pibleys ie taiieane ene ob enor B04, 53 
“2 $28,267.75 


“Lackawanna Steel Piling, illustrated in Fig. 194, costs, f. 0. b. 
cars Pittsburgh, about 1.5 cents per lb. It comes in any length 
‘up to 70 ft. and its other dimensions are as follows: 


_Thick- Weight per Dist. Center Weight 
ness of Square Foot toCenterof per Lineal Width of Joint 
Web, Ins. of pee Lbs. Joints, Ins. Foot, Lbs. Over All, Ins. 


3 B Cc 
40.00 12% ' 42.500 3 45/64 
35.00 12% 37.187 3 45/64 
21.50 7 12.54 153/64 


‘This piling drives easily. In a test a 50-ft. length was driver 
47 ft., under a 5-ton hammer striking 90 PIE with a DOREt AAs 
tion of 1 inch at the last blow. 


Fig. 194. 1234-Inch Piiing, 3%-Inch and '4Z-Inch Web. 


’ TEST OF DRIVING STEEL SHEET PILING, CLEVELAND, O. 


One place on the short line of the L. S. & M. S. R. R. around 
Cleveland, Ohio, required tunneling under the grounds of a manu- 
facturing plant. The tunnel was to have two standard grade 
tracks at an elevation of about 50 ft. below yard level of this 
plant. The wash test borings taken at this point showed: 


Below 
Grade 
Yard level to 5 ft. peaanns Prgiron cee s e and cinders. 
Sate. Delow) to 200 Tt «<1 os Seeeee.- vellow clay and gravel. 
Oe. DELOW: Oi 7 SOF £t tree ste crotene ooeeeeees Fine gravel. 
BOL et, below to) 40) £ty [ounce «outer mee Ooarsereravel: 
BOs fits Pelow> -tor iO PEh Le oi. se losheteis se ccus isie Fine sand. 
Omit. DElOW: {OU SOATE. + cw sie melee s Coarse sand and gravel. 


55. ft.. down. 5. ::. micivalbhetke oaneletareueieney share isitecs Hard pan (blue clay). 


The fine sand, 40 to 50 ft., was in the nature of quicksand, and 
there was a surcharged load at the sides. : 

The engineers of the Lake Shore R. R. decided on steel sheet 
piling. This work required 60 ft. penetration. Five bars of 
12%-in. x %-in. Lackawanna steel sheet piling, weighing 40 Ibs. 
per sq.-ft. and 50 ft. long were ordered for this test. These 
bars were driven by a No. 1 Vulcan hammer, weighing 10, 150 


Ibs., total striking part 5,000 lbs. with a 42-in. stroke. In general 
the record was as follows: 


No. 1 Pile (experimenting, ete. Accurate record not taken.) 


Blows 
No. 2 Pile 20 min. actual driving PINMOH Sa csbcheleve essere ener 1.136 
No. 3 Pile 231/, min. actual driving time............... cake ag) e Oldbes 
No; 4. Pile"365 min, actual’ drivine’*timel se.) = 22 See 2,284 
No. 5 Pile 20% min. actual driving time................. SL 2Sio: 


No. 5 pile was followed down to 10 ft. below the surface of 
the ground in 185 minutes, with 1,153 blows. All five bars were 


driven to the surface of the ground, making a penetration of 
50 ft. 


Jones & Laughlin Piling, illustrated in Fig. 195, costs about 1.5 
cts. per 1b., f. 0. b: Pittsburgh. It is made in any length. 


Costs about 1.5 crs. perlb. 
Fig. 196. 


1 | 
ilo! 


Costs about 1.5 cts. per /b, 
Fig. 197. 


Fig. 198. interior View of Chicago Avenue Pumping Station, Show- 
ing Interlocking Steel Sheeting Driven Alongside of Pumps 
Which Were in Continuous Operation. 
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he Bush Terminal Co. of Brooklyn, N. Y., decided in 1910 to 
fitute steel for wood sheet piling in the construction of 
foundation pite of their new buildings. Each of the 22% 
ed concrete columns in these buildings requires the 
ging of 4 foundation pit 10 ft. x 12 ft. x 12 ft. deep. In 
cavating some of the first of these pits, the sheeting was of 
2x10-in. wood piling which cost $1.00 per horizontal foot, in- 
eluding rangers, bracing and removal, making a cost per pit of 
about $44. This wood was good for only 2 or 2 drivings, an 
average of 2%. 
2 Two hundred and fifty tons of steel piling similar to the 
> above, of the 6-in. x 12- ft. section, weighing 11 Ibs. per ft, were 
purchased, This quantity was sufficient for about 40 pits, and it 
‘has already been re-used over 14 times, and is yet in very good 
- gondition. The bracing consists of 2 sets of 6x%-in. rangers with 
one cross bar of the same dimensions, but it has been found that 
lighter bracing can be used. This piling was driven by hand, 
“4 ” with wooden mauls for about one-half the distance, and with 
fron sledzges for the remainder, 2 special cap being employed. 
| tt was pulled by hand, also, with a2 wooden beam for a lever. 
_ he average cost of 40 pits sheathed with steel piling has been 
$14.62 for driving and $4.34 for pulling, or about 2% cts. and 1 
et. per sq. ft, respectively. The steel piling cost $222 per pit, 
or 42 cts. per sa. ft. For the 14 times it has been re-used, this 
makes a total cost as follows: 


altel Material 22. cc rc coer ce retes ere oseborss $222.00 
Driving 14 times......-...- Diack leech phnleaeadip poe 205.00 

Pulling 14 times..... EAS oat eo Ie eee Ae 64.00 

Total for 14 pits... .2+----crcccrcccsscce $495.00 
Average cost of 1 P65 5 20s Fe ils ODES Fes 25.39 


This shows a saving over wood of about $9 per pit, or 20 per 
cent, and the steel material is still available for future use, 

The above matter has been compiled from an article by Mr. 
FT. Lewellyn in Engineering Record. 

The table on following page has been abstracted from the 
Carnegie Steel Co.'s booklet, “Steel Sheet Piling.” 
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INTERLOCKING STEEL SHEETING. 
Costs about 1. 5 ets. per lb. “base.” 
STYLE No. 1. 
Composed of 15-inch, 33-lb. mponels, | Weight, 49 lbs. per sq. rg 


5 


and 15-inch, 42- ib. I- Beams 
or 


12-inch, 20%4-Ib. Ch 1 < F es 
: ea Ib. eco 12-inch, | Weight, 40 Ibs. per sq. ft. 


STYLE No. 2. 


Composed of 5-inch, 6%4-lb. Channels, ; 
and 9-inch, 21-lb. 1-Beams. | Weight, 33 Ibs. per sq. ft. 


Furnished with or without wood filling. 
STYLE No. 3. 


Composed of standard 12-inch, 311%-lb.) 
~ I-Beams, with patented apeeienian Weight, 34 lbs. per sq. ft. 


Hd =. Clips, 
; 


\ 


or 


Ren. 21-lb. I-Beams, with patented : 
: Interlocking Clips. 2 | Weight, 30 lbs. per sq. ft. 


This material is classified under freight schedules as “Struc- 
e tural Steel.” Can be furnished in any length. 4 
5 


CONCRETE PILES. 


Es A Fig. 200. Fig. 201. Fig. 202. Fig. 203. Fig. 204. \ 


Fig. 200. A core and cylindrical casing are first driven to the 
by required depth. 
~ Fig. 201. The core is now removed and a charge of concrete 
dumped to the bottom of the casing. 
Fig. 202. The- core is now used as_a rammer, to compress this 
concrete into the surrounding soil. The process is repeated until 


_ the base is about 3 feet in diameter. pice 
; The enlarged base being completed the casing is'filled ; 


sy Concrete piles may be divided into two elaswes® THORS. molded 


and hardened before driving and those molded in place. There | 
are several patented methods of driving and molding piles in 
place, some presenting advantages over others under different | 
conditions to be met in the work and soil. The Simplex pile em- 
ploys a cylinder to which is fitted a cast iron or steel point; 
when the pile has been driven to the required depth the cylinder 
is filled with concrete and is then pulled out, leaving the point at 


the bottom and the wet concrete, settling, completely fills the 
hole. The Pedestal pile is constructed by driving a cylinder and 


Fig. 205. Two views of the foot of an experimental Pedestal Pile. 
The large irregular projection is a stone which was 
cemented into the foot. 


core together. | When the required depth is reached the core is 
withdrawn, some concrete is poured in and the core is then used 
as a tamper to compress the concrete below the cylinder into the 
ground to form an enlarged bearing foot or ‘‘pedestal.” 

It is evident that in soft, water bearing ground or in ground 
below waiter the above methods cannot be used or, if used in 
very soft ground, there cannot be any certainty that a perfect 
pile has been made, and the result at best must be doubtful. 
Such conditions are met satisfactorily and well by the Raymond 
method. A tapering shell and core are driven in the ground 
together. The shell is left in the ground and filled with concrete. 
In any of the above methods reinforcing steel may be introduced 
as required. These piles are all controlled by the patentees 
or those licensed by them, who take contracts for doing the work 
themselves. Mr. Gillette gives costs for the Simplex, 10 cents 
per lineal foot, which should also be about the cost of the 
pedestal pile, 

The John Simmons Co. are supplying sectional casings in 
lengths of 4 ft. to 20 ft. The sections are fitted together as the 
driving proceeds by means of an interior sleeve; the pile may be ° 
driven with a cast point, or if pyeheee a point the dirt or sand 


Fig. 7206; Raymond Pile Core and 
Shell. The Shell Shown to the 
Right of Core Appears as It 
Would Be When in Posi- 
tion in the Soil. 


Fig. 208. Ripley Combination Wood and Concrete Pile. : 
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Fig. 211. End Cross Section for Al! Piles. 
476 Manes 


; tted ‘Oui “the! concrete - in either case being | poured in 
when the pile has PERCHES _the required depth. The particular 
advantage of this pile is that it can be used where the head 
room is limited. The cost of casing ranges from 83 ets. a foot to 
$2.75, depending upon the sizes (9-in. to 12-in.) and the length 
of the pieces. 

Cast piles may be made in any section, circular, square, tri- 
angular, or corrugated. They are reinforced with bars or mesh 
or with bars and mesh, or with bars and hoops or even with 
built-up sections, as I-beams; in short, piles are reinforced just 
as columns. They are driven in the same Way aS are wooden 
piles. 

Piles are cast in horizontal molds like beams, or in vertical 


Fig. 212, Chenoweth Machine for Manufacturing Reinforced Con- 
crete Piles 60 Feet Long, 14 to 16 inches in Diameter. 


molds like columns. They are allowed to set hard before forms 
are removed and to harden thoroughly for 30 days before being 
driven. Often an iron pipe is molded in the pile at its center 
throughout its length for use of a water jet to help in the driving. 
Mr. Gillette gives costs of making and driving 48 piles, 30 
ft. 6 ins. long, 14 in. x 14 in. at butt, and 9 in. x 9 in. at tip, as 
$1.68 per lin. ft., admittedly a high cost. The cost per lin. ft. 
of pile for the Atlantic City, N. J., board walk is given as $1.41. 
This, too, is a high cost, as the piles were of more or less com- 
plicated construction. They were jetted down, no driving being 
_ done. 
x ~The Chenoweth pile is reinforced with rods and wire mesh, the 
rods are wired to the mesh, the concrete is then spread flat on 
the mesh, and all are rolled together on a machine built for 
the purpose. Piles up to 61 ft. in length can be made on this 
machine. They are driven with a regular pile driving machine, 


preferably, as is the case with all concrete p 
having a steam hammer. Mr. Gillette gives the cost of this pi 
as $1.50 per lin. ft. in place. 

Another rolled pile is the Ripley Combination pile, in wie 
concrete reinforced with wire mesh is rolled around a wooden 


Sentero 


Ly 


2 Fig. 213. Cast Iron Point Driving Form Ready to Start Driving. 
Pe Point in Position and Form Being Lowered. 


5 pile. The concrete in this case is useful to strengthen the pile 
and, particularly, to protect it from the action of the teredo or 
marine borer, for in docks having a concrete superstructure 
“of girders and beams, the joint of the girder and wood and con- 
crete pile would be a difficulty, tending rather to the making of a 
weak joint at a critical point of the structure. 
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‘IMATE WEIGHTS, DIMENSIONS, ETC. 
Standard Sewer Pipe. 
: ; Weight Depth Annular 
Calibre, Thickness, per loot, of Sockets, Space, 
Inches. Inches. Pounds. Inches. Inches. 


Double Strength Pipe. 


oe y Weight Depth Annular Av.*® 
- Calibre, Thickness, per Foot, of Sockets, Space, Price > 
_ Inches. Inches. Pounds. Inches. Inches.’ per Foot. 
4 15 1% 75 2% yy $0.473 
18 1% 105 2% Wy .685 
20 1% 130 3 yy 833 
21 1% 148 3 uy alata 
ae 4 15/6 160 3 Wy nals 
24 ts ey 185 3y% i, 1.20 
¢ 27 2% 260 4 a 2.07 
30 2 310 4 34 2.53 
oo 2% 340 5 1% 3.19 
$ 36 2% 400 5 1% 3. DT, 
Me APPROXIMATE WEIGHTS, DIMENSIONS, ETC. ~~ 
: a Deep and Wide Scckets, Standard. s aa 
» tm Weight Depth Annular Av.* 
4 Calibre, Thickness, per Foot, of Sockets, Space, Price 
_ Inches, Inches. Pounds. Inches. Inches. per Foot. 
4 uy 10 2 Vy $0.0775 | 
5 A 14, 2% 5B BP 
5 6 56 16 2% 5B 124 
; 8 oh 25 2% % 1705 
10 % 36 25 % 248 
12 46 8 &% aval 
15 1% 65 3 5g 419 
18 14% 86 38y% A 589 
20 1% 107 3 te %% 697 
21 1% 130 3% % 93 
22 1% 145 3% LA 93 
24 1% 150 % 1.007 


_*There is a wide variation in prices of this product. The prices given on this and 
following page are for standard length pipe in carload lots, delivered at New York, 


d are the average prices for 1913. : Z 
For pipe in 3 ft. lengths, with standard sockets, prices are approximately the same 


the corresponding prices for pipe with deep and wide sockets. 

— For 3 ft. lengths with deep and wide sockets the prices are approximately equal 
to the given prices for deep_and_ wide socket pipe plus the difference between deep 
d wide socket and standard socket pipe. P 
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APPROXIMATE WEIGHTS, DIMENSIO: 
Deep and Wide Sockets, Double Strength. ~ ‘ a 


. Weight oo anal ; Ave 
7 ickness er Foot, of Sockets, pace, ri 
; foes Dichos. : Tpournde. Inches. Inches. per Foot. ; 
rae 1% 76 3 5 $0.486 
18 1% 107 3% 56 ~~ 5103'S ; 
20 1% 135 31% ‘ 5h .855 
eee 
2 15/6 A fs : %s 
yr 2 i 190 4 vA 1.235 


DRAIN TILE. 
QUANTITY OF PIPE IN MINIMUM CARLOAD OF 24,000 LBS. 


No. Standard, Double : = a 
Inches. Feet. Strength. < : x 


Fig. 214. ° 


DRAIN TILE HARD BURNED AND VITRIFIED. 


m——-List Price————_, pprroxin ats 
Per . Ys, Ts, Ells and Weight 
Size, Inches. 1,000 Feet. Curves, Each. per 1,000 Feet. 
2 $14.00 $.07 3,000 
2% 15.00 3075 3,500 
3 18.00 .09 4,000 
4 24.00 212 7,000 
5 36.00 .18 10,000 
6 45.00 .225 13,000 
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TABLE 129. 


_STANDARD DIMENSIONS OF PIPE—Con 


in 


t 


Diam. of Sockets 


Actual Outside 


Depth of Sockets. 


Nom- 


Special 
Castings, 


Special 
Castings, 


Pipe, 
Inches. 


al 
Diam. 
Inches. 


in 


Inches. 


Pipe, 
Inches. 


*‘Diameter,,. 


Inches. 


Inches. 


Classes. 
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High Pressure Service. 
Classes E, F, G, H. 
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TABLE 133.—WROUGHT IRON PIPE FOR STEAM, GAS OR WATER. 
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HANDBOOK OF CONSTRUCTION PLANT 


' 


WOOD STAVE PIPE. 


Key to Table of Dimensions and Prices Following. 


A—Machine banded fir'stave pipe, f. o. b. ships tackle, Portland 
or Seattle. Pipe packed and crated for export. 

B—Pipe made of Oregon or Douglas fir, with 1% in. shell. 
Lengths of pipe from 8 to 16 ft., with not more than 10% less 
than 10 ft. Inserted joint couplings made of the pipe (slip 
joint), one end of pipe being trimmed off for 3 ins., forming 2 
tenon, the other end to be reamed to receive tenon. The wire 
gauge used to be W.-M. Standard, No. 4 being 0.225 and No. 2 
being 0.263 inches in diameter. (B1)—-Wood sleeve coupling to 
be of same class of material as the pipe sections, and not less 
than 6 ins. in length. No sap wood allowed in couplings. Coup- 


Fig. 217. Thirty-six Inch Continuous Wooden Stave Pipe for 
Irrigation System. 


lings to be spirally wound with wire having a spacing not 
greater than one-half of spacing of wire on pipe. (B 2)—TIndi- 
vidual band coupling to be made of staves and in same manner 
as wood sleeve coupling, except that individual bands of round 
mild steel of size designated shall be used for the banding. 
Each band to be headed and threaded and supplied with nut and 
washer, and a malleable cast iron or drop forged shoe to be used 
in cinching the bands. The wire used shall be galvanized and 
have a strength of not less than 60,000 pounds per square inch. 
‘The prices given are f. 0. b. cars, Portland, Ore. 

C-=—Fir pipe of 1% in. staves, with 8 in. sleeve couplings, each 
with three individual % in. round mild steel bands. 


lar to Cc put with wy in. bands (paces: as 
le) instead .of spirally wound wire and shipped 
P - down.” The weight of the lumber used would be about 2 
per thousand board feet of lumber, and the weight of the 
er thousand lineal feet of pipe as shown in the table. 
F—Pipe similar to E but with steel couplings nae 
those used in D. The prices of pipe under C, D, E and 
given f. o. b. cars, dock, Tacoma. 

G—Redwood pipe, machine banded, built in sections of 
dom lengths of from 8 to 20 ft. Wire having tensile stre 
‘of 60,000 to 65,000 lbs. per sq. in. shall be spaced with a s 
factor of 4. The staves shall be beveled and further pro 
with a small tongue ae groove. Prices f. o. b., dock, Sa 
Francisco. _ = 


Lengths be staves to be from 10 oe 20 ft. with about 30% 
«12 «ft. stock. Ends of staves to have metallic tongues m 
from 114x¥% in. band iron. Bands spaced with a factor of saf 
4g of 4, to be round mild steel with malleable iron shoes. Th 
? rods to have a tensile strength of 58,000 to 65,000 lbs, per sq. i 

Prices f. 0. b. dock, San Francisco, Cal. 
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feet of pipe that can be loaded on a pone 


é “number of 


(Inches) (Pounds) Feet in Carload 
2 2% == 950000 =e 
: 3 3% 6,500 
4 4, 5,500 
6 71% 3,500 
8 9% 2,500 
10 12% 1,500 
12 14% 1,000 
14 17 850 3 
16 22 700 
E 18 26 500 
: 20 33 500 
24 50 400 


sf 
ang 
25 


ize of Pipe 


Approx. Wt. per Ft. 


such fittings make thei 
‘tings, built with smoo 
- wooden pipe. 
as follows: 


r use undesirable. 


Number of 


it is possible to use standard cast iron water pipe fittings 
on machine banded wooden stave pipe, but the size and weight of 


Fig. 218. Twenty-four Inch Machine Banded Wooden Stave Pipe, 
Laid in Place, for Irrigation System. 


Lighter cast iron fit- 
ther hubs, are especially designed for 
The approximate weights of the smaller sizes are 


ae 


rats 


Crosses 


Ins. Lbs, 
2x2x2x2 33 
3xX3xX3x3 54 
4x4x3x3 72 
4x4x4x4 88 


6x6x4x4 121 
6x6x6x4 124 
. 6x6x6x6 133 
8x8x4x4 143 
8x4x8x4 164 
8x8x6x4 147 
8x8x6x6 166 
8x8x8x8 197 


When quotations on wooden stave pipe are requested, the fol- 
lowing information should be furnished the manufacturer of pipe: 

1—Purpose for which pipe is to be used. 

2—Inside diameter and length of pipe required. 

3—Head on pipe or pressure under which it is to be used. As 
the banding varies according to the head, it is necessary to state 
the lengths of pipe under different heads, or else furnish a pro- 
file of the line. ‘ 

The prices given usually include the couplings. 


PATENT CLAMP COLLAR. 


A Clamp Collar is meritorious for various reasons and advan- 
tages: On dredge pipe, when pipe can be connected without the 
aid of block and fall, and other power devices, by simply abutting 
the ends of sections of pipe together and bringing the Clamp Col- 


_Fig. 219. 


lar around the point and connecting up same by means of thread 
and nut, thereby making a perfectly tight joint; for its use in 
taking out a single section at any place in the line without dis- 
turbing any other portion of the line; in dredge and hydraulic 


nat is ; necessary is to slacken the nuts on the C p 
the end of each section, thereby leaving it loose | to 


q A tSiy becomes worthless and in _ order 46 pep laes a “section Ww 
new one, other portions of the adjacent main do not have to b 
sturbed, as the section can be put in place, thereby repai 


= 


the break, disturbing only such portion as is useless. 


PIPE COVERINGS 


ASBESTOS. 


These asbestos coverings are made for pipes % in. to 1¥% in. 
side diameter, ranging in 4% in. sizes; for pipes 1% in. to 5 in. 
inside diameter, ranging in 1% in. sizes; for pipes 5 in. to 10 in. 
inside diameter, ranging in 1 in. sizes; for pipes 10 in. to 20 in. 
inside diameter, ranging in 2 in. sizes, and for 24 in. and 30 in. 
pipes. Ali pipe coverings are supplied in sections of 3 ft. long, 
-canvased and with bands. 
: Following is)a price list, on which there is about 77 per cent 
- discount: ¥ 


ePRICE LIST SECTIONAL PIPE COVERINGS AND FITTINGS. 


5 
t 


Standard Thicknesses. 


Inside 
Diam 
of 
_ Pipe, Price per Globe Flange 
_ Inches. Lineal Ft. Elbows. Tees. Crosses. Valves. Covers. 
yy $0.22 $0.30 $0.36 $0.48 $0.54 $0.50 
34 .24 -30 .36 .48 -54 -50 
1 52% .380 -36 -48 .54 .50 
14% .30 30 .36 48 .54 -50 
1% “8363 Beit) -36 -48 .54 -50 
: .36 .36 42 -54 -60 -60 
2% -40 42 48 -60 -78 By il) 
8 45 48 -54 a) -96 .80 
38% -50 -54 -60 .80 1.20 .90 
4 .60 -60 75 -95 1.50 1.00 
4% .65 02 -90 1:10 1.85 1.30 
5 -70 -90 1.20 1.50 2:25 1.60 
6 .80 1.30 1.60 2.00 2.80 1.90 
7 1.00 1.80 2.20 2.80 3.60 2.20 
8 1.10 2.40 3.00 3.60 4.40 2.50 
9 1.20 3.00 3.80 4.40 5.30 2.90 1 
10 1.30 3.60 4.60 5.20 6.20 3.30 
ee, 1.85 y 
14 2.10 All pipe coverings are supplied in sections 
alt 2.35 three feet long canvased and with bands. 
18 2.60 For irregular flanges or fittings larger than 
20 2.85 10 inches use our Magnesia Cement or 
a aes Asbestos Cement Felting. 


___* All magnesia coverings above 12 inches furnished in seg- 
mental form; other coverings in sectional form in all sizes. 
Subject to discount. 


1¥%-Inch | 2-Inch _ Dbl. Stand. 
Thick per Thick per Thick per 
Lineal] Ft. © Lineal Ft; — lTineal Ft. 


al, ; 
; ; 1.00 
aR: : 1.10 
= 3 : 1.20 
4 .88 1.35 1.40 
44%, .94 1.45 1.50 
5 500.0 Ab 5e2 1.60 
6 1.10 1.70 1.80 
YI 1.20 1.85 2.25 
8 1.35 2.00 2.50 - 
9 1.50 2.20- 2.70 
LOK: 1.65 2.40 2.90 
wile 1.85 2.70 4.10 
14 2.10 3.00. 4.60 
16 2.35 3.30 5.10 
18 2.60 3.60 5.60 
20 2.85 4.00 6.00 
24 3.30 4.50 7.00 
30 4.00 5.50 8.40 


* All magnesia coverings above 12 inches furnished in 
mental form; other coverings in sectional form in all sizes, 
Subject to discount. 


Ve 
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oe 


PIPE LINE TOOLS 


, 


Lead furnace, pot, bar, grate and ladie on two wheels with 
handle and stand. Of heavy boiler plate with wrought iron 
wheels. 


fe < = 2 
rs i“) Ww o 
Bg FS 2 Ee z oy es 
qa a S a aC) 5 w 
mac. " R 5 Z 4 
. nN he 
ee) Ss 8g BS 8s 5.6 : 
28 23 33 O38 ie oo ) 
Es fe eas ae Es Oo. om 
Ss is on aa SH S| es 
A fa Q 6) QA Ay Ay 
cE 13% 7% 200 8 $22.50 $16.75 
24 15 oe 450 9 26.25 22.50 
30 18 14 850 10 33.75 28.00 


_Calking Tools. Calking hammers, 3 to 4 lbs., handled, $1.00. 

Set of 5 calking tools, 4% in., # in, % in., yw in. and ¥% in. 
and 1 yarning iron, weight 9 lbs., price 24c¢ lb. 

Cold chisels of %-in. octagon steel, per Ib., 20c. 

Diamond points, per lb., 18c. 

Dog chisels handled, 2%, 3, 3% and 4 Ibs., 26c per lb. 

Dog diamonds, handled, 4 lbs., each $1.20. 

Bursting wedges, 8 inches long, 1% in. bit, weight 2 Ibs., 20c 
per lb. 

Asbestos joint runners range from $1.00 for % in. square for 2, 
3 and 4 in. pipe to $9.25 for 1% in. square for 48 in. pipe. 


Sewer Builders’ Mauls.—Net prices for mauls for sewer build- 
ers, ete., with selected hickory handles and iron bound head 
range from $1.40 each for 6x8 and 6x9 in. sizes to $1.50 each 
for 7x9, $1.60 for 7x10 and $1.70 for 8x10 in. 


Manhole Covers.—Current prices, f. 0. b. New York for man- 
hole covers are 3% to 4 cents per lb. for standard shapes. 


SMALL TRENCH TOOLS. 


Weight, Per 

Pounds, Each. Dozen. 
IVE GATIS Viorel cals ar tacyaiscatchonarere sa eRe TE RRS eee 22 $2.28 $25.20 
DVIS) EU OUI i) 2) aes, Lesion ree Mewta et eat eR 1G os pays 
Steel Shoes, open end................ 20 1.31 15.00 
PLCCLESHOES, DOXA. eee an Meee 25 1.69 18.00 
Cast Steel Plank Drawer.............. 20 2.44 iets 
Galvanized Cement Bucket............ 10 8.40 
Oval Brick Pails, 11” depth, all iron... .. 1.35 sielsiate 


Fig. 220. 
“DUNN” ALL IRON BRACES (STANDARD). 


Penzth With 14%” Screw and 114%” Pipe. 
oO 
8 Brace : Weight ; 
c Closed Length of per Dozen Per Dozer 
Overall. Screw. Pounds. Cornplete. 
16” ata 212 $23.00 | 
18” 12” 220 23.00 
Pats 14” 240 24.00 — 
24” 14” 252 24.00 
20. 16” 270 26.00 
30” 16” 280 26.00 
BY 18” , 300 27..00e 
; 383i,’ 18” 312 28.00 
a 4’ 18” 325 29.00 
With 2” Screw and 2” Pipe—Extra Heavy Pattern. 
oe 18” 542 $51.00 
3%’ 18” 564 52.00 
4’ ie 586 53.00 
4" 1:3” 608 54.00 
: 5’ 18” 630 55.00 


) 


Safety limit of extension 6 
in. to 10 in., according to 
length of brace. 

Sizes given are over all and 
when closed. Special sizes 
made to order. 

Discount 20 per cent f. 0. b. 

Noe Pittsburgh, Pa. 


Fig. 221. Laying 48-inch 

Water Main at Buffalo, N. Y., 

Width of Cut, 5/2 ft. Size of 
| Brace Used, 4/2 ft. (Closed). 


GENERAL PURPOSE PLOWS. 


Catalogue No. of , J 
No. Horses. Type. Capacity. Price. 
B-C a] Light Da exlOs: $6.50 
10-O 1 Heavy 51%x11” 7.20 
ie) 2 or more Medium 6144x12” 8.00 
20 2 or more Medium i Sexy J 8.40 
82 2 Light 714x13” . 8.40 
83 2 or more Medium 71%4x14" 8.80 
84 2 or more Heavy eee ca ih 10.20 


For wheel add $1.00, for jointer add $1.50, for rolling coulter 
add $12.50. 


Fig. 222, Contractors’’ Two or Four Horse. Weight with Wheel, 


205 Pounds. 


RAILROAD OR GRADING PLOWS. 


(Suited for Very Heavy Grading.) 
Weight, 


Fig. Horse. Deep. Wide. Pounds. Price. 
222 2 to 4 Be tong”” P2Ex1 57 205 $10.00 
223 4 to 8 310 23.33 


Points for No. 1, price 30c, and for No. 99, price $3.35 each. 


Subsoil Plow. (Fig. 224.) A two-horse plow with a capacity 
from 10 to 14 inches deep, fitted with wheels and adjustable 


handles; weight 143 lbs., price $11.60. 


Pavement and Pick Plows. (Fig. 225.) Pavement pick plow 
Extra points | 


for 4 to 6 horses; weight 280 lbs., price $16.67. 
$3.33 each. 


| Pavement Plow, 4 to 6 horses, adapted for tearing up cobble 


stones and macadam pavement; weight 255 lbs., price $21.00. 


J 


Fig. 224. Two Horse Subsoil Plow. 


CCG ew tt : 


Four or Six Horse. Weight, 280 Pounds, 
499 


ex. Bull Dog Rooter Plow. (Fig. 226.) Very strong and suited 
He the heaviest kind of work; weight 290 lbs., price $25.50. 


Fig. 227. Side _Hill Plow. 


Side Hill Plow. (Fig. 227.) For two or more horses, equipped 
he with a shifting clevis, cuts 5 to 8 inches deep and 12 to 15 inches 
za wide; weight 126 lbs., price $11.00. : 
‘ The life of a heavy plow is 4 to 5 years where more than four 

horses are used; the cost of repairs may be 25 cents per work- 


ing day. 
RAILROAD OR GRADING PLOWS. 

Extra 
No. of Weight, Cut, Price, Points, 
Horses. Pounds. Inches. Each. Each. 
2to 4 150 10 $19.50 $4.25 
4 to 6 175 10 22.00 4.25 
Gator eS 230 12 26.00 5.15 
12 to 14 280 12 35.00 5.75 


Contractors’ or township plows, right or left hand, cutting a 
furrow 10 ins. wide and from 6 ins. to 12 ins. deep, and weighing 
145 lbs., can be bought for $16.50 each. A heavier plow, weigh- 
ing 205 lbs., costs $20 each. Extra points are not included in 
‘ above price, but car be bought for $2.25 each extra. Road plows, 
all steel, with cast iron beam, cutting 12 ins. and weighing 170 


Ibs., can be bought for $21. Rooter or hard pan plows weighing 
305 lbs. cost $30 each. 


Fig. 228—Steel Beam Plow. 


POST HOLE DIGGERS 


Post Hole Diggers and Augers.—WNet prices at Chicas for post 
hole diggers and augers are as follows: 


Post Hole Diggers. 


Length Wt. to -- Price. 
Blade, Dozen, Price, per | 
Inches. Pounds. Each. Doz. ~ 
Bureka, standard pattern.. ee! 110 $0.72 $7.20 
Bureka, heavy pattern......... 9 140 1.05 10.50 
‘a - Hexagon Oy See See a Oe 9 120 .84 8.40 ee. 
), Champion ........ ate cee oi eahs 6 140 -60 6:00)iim 


Post hole augers with blades 6 in., 7 in., 8 in., or 9 in. can be — 
bought for $1.00 each. 


Fig. 229. Using Post Hole Augers to Dig Holes for Posts for Office 
Building, Forest Hills. 
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(See Boilers. ) 


lished some very interesting and most important figures to show — 
the comparative cost of gasoline, steam, gas and electricity for — 
small powers. His data have been compiled on the basis of — 
yearly operation, the year comprising 3,080 hours, and for pur- a 
poses of work in the Northern climate these will have to be modi- hy 
fied to suit the special case in point. I have, however, ab- 
stracted the tables without attempting to change them. 3 


Mr. Wm. O. Webber, a consulting engineer bf. Boston has pub- 


I—COST OF GASOLINE POWER. 


Size of plant in 


horsepower .... 2 6 10 20 
Price of engine in ; n 

; OL ACC tere slats ia. eletel's $150.00 $ 325.00 $ 500.00 $ 750.00 4 
Gasoline per B. H. ; 
ee Der NOUR. ite ¥% gal, % gal. 1/6 gal. Y% gal. | 


Cost per gallon....$ 0.22 $ 0.20 $ 0.19 $ 0.18 


3,0 
hours: ......$451:53 * $ 924.00 3 975.13 $1,386.00 
Attendance at $1 


DELI days. creas 308.00 308.00 308.00 308.00 
Interest, 59.....s. 0%. 7.50 16.25 : 25.00 37.50 
Depreciation, 5%.. 7.50 16.25 25.00 37.50 
Repairs, 10%..... 15.00 32.50 50.00 75.00 
Supplies, 20%..... 30.00 65.00 100.00 150.00 
Insurance, 2%..... 3.09 6.50 10.00 - 15.00 
PRAXECS, Oi. Gor..:s sletecaie 1.50 Be25. 5.00 7.50 


Power cost......$824.03 $1,371.75 $1,498.13 $2,016.50 


To these figures should be added charges on space occupied, as 
follows: 


Value of space oc- 


Cupledsss ns -. $160.00 $ 150.00 $ 200.00 $ 300.00 
Interest, 5%. ..$ 5.00 $- 7.50. $ 10.00 $ 15.00 
Repairs, 2%....... 2.00 j. 3.00 4.00 6.00 
Insurance, 1%...... 1.00 1.50 2.00 3.00 i 
axes; 1%)... ees 1.00 1.50 2.00 3.00 ‘ 

pM er pre Pe REY Ses Bees F 


Total annual 


charge for : 
SPACE Tiina es $ 69.00 $ 13.50 $ 18.00 $ 27.00 b 
Total cost per ; 
ONIN ee eieenee $833.03 $1.385.25 $1,516.13 $2,043.50 3 
Cost of 1. horse- a 


power per annum 
10-hour basis.... 416.51 239.87 151.61 102.17 " 
Cost of 1  horse- ‘ 
powerper hour 0.1352 0.0780 0.0492 0.03381 


or the Slee rie ome ront hich: are used in 
from the discount table shown as follows: 


price = 13%c per KW. hour. Discounts on Monthly Bit 


( 6 Discounts. Monthly Bill. i 
S08 bear Scere 10% $1001 toc$lZ552cennues 40% — 
EU oO) fetes. .y stnkeaxe 15% L252 TO Ss MORE. hy alates 154, 
20 igh, ee eres een 20% ED OSL osapl tot isebe cc ot 50% 
25 to - HIS NO Geo 25 % LTS) LOsmAO0 ees Sem, as 55% 


Dice Naty. a cetera N ZOOREOS HO 00ers staat sd 


For 2-horsepower plant: | 


3,080 hrs. X 2 H. P. x 0.746 : 
—— = 5,604.10 KW. hr. per annum 
82% Effic. — 


5,604.1 * $0.135 = $756.55, annual cost without discount. 
% Monthly bill $63. Discount = 30%. 
ee. : $756.55 X 70% = $529.56 = Annual cost. 


For 6-horsepower plant: 
3,080 hrs. X 6 H. P. X 0.746 & $0.135 K 45% 


: = $976.00 
: 86% Effic. \ 
Monthly cost =$180. Discount =55% 
For 10-horsepower plant: 
3,080 * 10 X 0.746 & 0.1385 K 40% 
— = $1,425.00 
87% : 
Monthly cost = $298. Discount = 60% Bice: 
For 20-horsepower plant: 
3,080 X 20 X 0.746 X 0.1385 K 35% 
- = $2,450.00 
88.5% 
Monthly cost = $585. Discount = 65% 
Size of plant invELe.. 6 10 20 
Yost of motor in place. $118.00 $216.00 $270.00 
Meavvith, wiring, elC....-.....- 100. 5976.00 $1 aed $2 caren 
f 1 xt , 3,080 hrs. 529.56 76. ; : " E 
fe one = LOTS OEE CaR : 20.00 30.00 50.00 50.00 
SSE ee SO eens 5.00 6.50 12.00 15.00 
ha Rice 10.00 13.00 24.00 30.00 
Fe. RNG er ROE 5.00 6.50 12.00 15.00. 
RM Ride orenals he oa tats 1.00 LO) 2.40 3.00 
Meise ation as 2.00 2.60 4.80 6.00 
Risen eeeteusite era ates 1.00 1.30 2.40 3.00 
Total cost per annum. .$573.56 $1,037.20 $1,532.60 $2,572.00 
annum, : 
ig nertiesten OFA $286.78 $172.86 $153.20 $128.60 
if 1H. P. per hour....$0.0928 $0.0558 $0.0497 $0.0417 © 


III.—COST OF GAS POWER. 


Illuminating gas used, 760 B.T.U. No estimate is made o 
the cost of gas power using producer gas, as it would not pay to 
put in a gas producer for so small a unit. F 

$1.50 per 1,000 cu. ft. of gas less 20%, if paid in 10 days= 
$1.20 net. gas 760 B. T. U. : 


I 


Size of plant in H. P....... 2 6 10 20 
Engine cost if in place......$200.00 $375.00 $550.00 $1,050.00 
Gas per H.. P. in feet... - 307) 25 22 - 20) 
Value of gas consumed, 3,080 
HLOUNS Unicel tie sheteke « ehaie ee reeds $221.76 $554.40 $843.12 $1,478.00 
Attendance, $1 per day..... 308.00 308.00 308.00 308.00 
PME CHES C0 510% 4 wiatal « lckehans. oyemeneeene 10.00 18.75 27.50 52.50 
Depreciation, 5% .......... 10.00 18.75 27.50 52.50 
EVOD Ait Sanh LO Sone ca yapoheranece: okeieue 20.00 37.50 55.00 105.00 
SUD DIVES y 2.0: Goa aie wlesicis erence 40.00 75.00 110.00 210.00 
MOSUTATICC + 2G" wc. odie srereioree 4.00 7.50 11.00 21.00 
AK SSM LSS he lenses ee wtacettniees 2.00 3.75 5.50 10.50 
IPOWEry <COS Uta cnt a srenterets $615.76 $1,023.65 $1,387.62 $2,237.50 
Annual charge for space.... 9.00 13.50 18.00 27.00 


Total cost per annum..$624.76 $1,037.15 $1,405.62 $2,264.50 
Cost of 1 H. P. per annum, 


LO IVOUE SO ASUS Matar suslatateteieierene $312.28 $172.86 $140.56 $113.22 
Cost of 1 H. P. per hour....$0.1014 $0.0561 $0.0456 $0.0367 


IV.—COST OF STEAM POWER. 


SIZenOr «Diane, tnkios bore ceckeee terete 6 
Cost of plant per H. P.. ar 


Fixed charge, 14% .... 35.00 30.80 28.00 
Coal per H. P. hour, in lbs 20 15 12 
Cost of coal at $5 per ton. . -$154.00 $103.00 $ 82.50 
Attendance, 3,080 hours.......... be 50.00 30.00 
Oil waste and supplies........... 15.00 10.00 6.00 
Cost 1 H. P. per annum, 10-hr basis.$279.00 $194.80 $146.50 
Cost, of ff HWP. per houtean eee $0.0906 $0.0832 $0.0475 


Mr. Webber has elsewhere observed the fact that a gas engine 
of single cylinder type, which will operate on % gal. of fuel’ per 
H. P. at full load will perhaps require over a gallon of H. P. 
at a 10% load; and a small steam engine, which will run on 5 
pounds of coal per H. P. per hour at full load may need 15 
pounds at % load. < 

Mr. W. O. Webber has also given, in the Engineering Magazine, 
some interesting detailed figures on the cost of steam plant in- 
stallation, which are given in the following table: 


per and regulator 

etor tank 

r meter 
Piping for same .. 
Pump and vacuum 
eed water heater .. 


789.00 — 
2 : 


Engine, 7 by 10 $184.00 
Foundation for same 60.00 


429.00 


$2,378.00 


cost OF INSTALLATION OF A 60-HORSEPOWER STEAM 
gi PLANT. 


Land for engine and boiler ,room 
Buildings for engine and boiler room 
himney 
-horsepower boiler 
sh pan for boiler (below high tide level). 
Boiler and engine settings 
Blow-off tank 
- Damper regulator 
Injector tank 
y ater meter 


2,677.78 


$1,065.00 
72.00 
eam separator 60.00 
41.80 


il separator 
Piping, freight and cartage 1,026.41 


Engine, 12 by 30 


an for engine flywheel 
2,265.27 


835.00 
$11,977.99 


Mr. Wm. Snow has contributed to the engineering press some : 

extremely useful tables of the various costs of steam plant for i 

different sizes of installation. = 
Dollars. 
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Fig. 230—Approximate Yearly Costs of Steam Power, 150 Days, 10 
Hours per Day, Simple Condensing. Plotted from 
Data Compiled by Wm. E. Snow. 


From his figures we have compiled the following three dia- 
grams, which show graphically the effect of size of plant upon ; 
the various elements of cost. 


FIRST COST AND COST OF OPERATING POWER PLANTS 
FOR DRIVING NORTH RIVER TUNNELS OF PENN- 
SYLVANIA RAILROAD, NEW YORK CITY. 


(Extract from a paper entitled “The New York Extension of 
the Pennsylvania Railroad North River Tunnels,’ by B. H. M. 
Hewett and W. L. Brown, Proceedings American Society of Civil 
Engineers, Vol. XXXVI, p. 690.) 

Two power plants were constructed, one on each side of the 
river. The plants contained in the two power houses were al- 
most identical, there being only slight differences in the details 
of arrangement due to local conditions. <A list of the main 
items of the plant at one power house is shown in Table I. A 
summary of the first cost of one plant is given in Table II. 

In order to give an idea of the general cost of running these 
plants, Tables III and IV are given as typical of the force em- 
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‘the suicide, and Table IV is typical of the period! of concrete 

construction. In the latter case the tunnels were under normal 
air pressure. Before the junction of the shields both plants” Pe 
‘were running continuously; after the junction, but while the 
tunnels were still under compressed air, only one power igre ; 
plant was operated. ' = 


By 

Le TABLE I—PLANT AT ONE POWER HOUSE. 

HY ’ Description of Item. “Cost: 

- _,8 500-h.p. water-tube Sterling boilers........ a ue evegere SLD ESTO! 
Ss 2 feed pumps, George F. Blake Manufacturing “Co: sereiaea 740 
oe 1 Henry R. Worthington surface condenser.......... Bac 6,539 = 
iz, 2 electrically driven circulating pumps on river front. 5,961 — = 
a, 3 low-pressure compressors, Ingersoll-Sergeant Drill Co. 33,780 
- - 1 high-pressure compressor, Ingersoll-Sergeant Drill Co.. 6,665 
<< 3 hydraulic power pumps, George F. Blake Mfg. Co...... 3,075 
_ +2 General Electric Co.’s generators coupled to Ball and : 
Wood engines ....... tS a Or Thin EO ome acer eripitovesberan i 
“a Total cost of main items of plant............. Hey dros -$ 79,572 


\ TABLE II—SUMMARY OF COST OF ONE PLANT. 


; otal cost, of main 1éms Of DIANE. ... a... s:0, ss o10 wleislalsic tein .$ 79,572 
=? Cost of four shields (including installation, ‘demolition, 

‘ large additions and renewals, piping, pumps, ete.).. 103,560 
: - Cost of piping, connections, drills, derricks, installation : 
) of offices and all miscellaneous WLANE Sere the or dopants ~ oe LOL SS 
: Cost of installation, including preparation of ‘site Breeton Sve oOosDOe 
> Total prime cost of one power house plant............ $324,484 © 


TABLE III—COST OF OPERATING ONE POWER HOUSE FOR 
24 HOURS DURING EXCAVATION AND METAL LINING.” 


sas Labor. Rate per Day. Amount. 


? 6 Engineers $ 18.007 7am 
: 6 Firemen 15.00 
¥ RECO UL OE Ge areas ccs poker anise lal eyigh Drege, Wap aeta! aul 4.00 
2 Laborers ots 4.00— 
. AAMT TIN TASTY Shite worse pe teselolekoe) ee tei iepe seem arise. ei ! 11.00 
’ 2 Hlectricians : 7.00 
’ 1 ey Waves aan cates sees Career CRO Soe ; 3.00 
i | — 
. GU Nanraulnjoxeve Oe nioksot som tie tion o DIecoU CO eciisine 2. BO LeUO by 
3 Reem OT AL SLO 130) AY Se... oie coe seein «losis eje's eerie «= wiwietassiaigiereie« - $1,860.00 7 
: ‘ 
: 4 
= Supplies. Amount. 
be Coal (14 tons per day). $ 45.50 | 
BV Vgee UOT eli cnee tasks. sin siete semory ls 3 7.00 
g Oil (4 gals. per day)...... B 2.00 
_-—~*‘Waste (4 Ibs. per day) call: 0.28 
MIN @ ther SUDDIICS) ¢. sc. cers os cee ewer vecess ; 1.00 
Menge ale er: Maye ci sic cole ctea east sera slavctee Ra titechoes $ 55.78 ~ 
TOGA LO OO AWS age ele sie) ellelle «| alern’ s) oyeraiel drowns: 660 Bin etre a ee 1,673.00 ‘ 


~ otal cost of labor and supplies for 30 days...... jemaes /9)000100 an 


tal per day. «2 ve. sseeeeeeeeeteeeenneeeses sees 
EONS.) AAV Sia space eties« ohetaie meres) opi onghaie ae ts 


ar? 


; Rate per Day. 
pats (14 ‘tons per day) «+> siedtnnsvainpncnee § 3.15 

(4 gals. per ay)... eee eee reece sees 0.50 

te: 


Total per aay Sed SRE eg eee 
otal for 30 days: «2 <a = 


Total cost of labor and supplies for 30 GAYS crit 


e and ce Water SappligZ Reo : 
Ss may be du plnca in various ways, but for ihe con 
ation of their mechanical action they may be best consider 
der the following heads: 

i 1. Displacement-pumps. 
2. Impeller-pumps. 

3. Impulse-pumps. 

4. Bucket-pumps. 


The various subdivisions of the classification are shown 
table below: : 


— JSDoupnte 
Action (Single 


= ite 


J Piston | Guisiaerpacke 


Class (Plunger Outside-packed 


Center-packed 


4 Single ’ 
‘Power Duplex 
| Triplex Z 


~f High-pressure — 
A agherr ps | Compound 


Recipro- 
cating ~ 


Type < Steam Direct-acting 
Avranseen Crank & ave a he 


| Compensator 


volume displaced 


Displacement 


Direct-acting 
Hydraulic { Crank and fly-wheel 


a 


Vertical Sa 
Horizontal © , BEF 


Absolute 


Arrangement | 


Surface (suction) 
Use one or deep well 


Air-displacement ¢ Screw 
Steam-vacuum Chain 
Continuous-flow U pump 

j Double-acting 


{ , § Opened 
| Impeller Impeller } Closed 

; Gace Side suction 
Continuous applica-| Centrifugal as Double suction 
tion through some § Horizontal 
Selah patra agency Arrangement 1 Vertical 


( Water 
Jet { Steam 
| Air 


Wheel 
| Bucket Wecapr tae Ne filled and emptied) { Band 


es 


: pe Aun. 
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CENTRIFUGAL PUMPS. 


The centrifugal pump (Figs. 233-236) has been developed and. a 


perfected during the past seven years, So that it is now recog- 
nized as a simple, reliable pump of great range. 

The principal trouble with a centrifugal pump, especially 
when the pump is at a substantial height above the water, is in 
starting it. When the pump sucks it must be reprimed and 
started again. Therefore, if the amount of water to be handled 


Fig, 233. Submerged Type. 


is not as great as the minimum capacity there will be many 
stops and knock-offs to prime. Before starting up a steam pump, 
especially in cold weather, it should be well warmed up by live 
steam from the end of\a hose in order to thaw out any ice that 
may have formed in the cylinders and to give the iron parts a 
chance to expand gradually. 

Iron Vertical Centrifugal Pumps, submerged or suction type, 
furnished complete with short shaft and coupling, one bearing, 
pulley for connecting shaft and discharge elbow, are used exten- 
sively for irrigation purposes, sewage pumping, and for any 
place where a pump may be placed in a pit. Suitable for ele- 
vating water 50 to 60 feet. 


ef 
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Suction Type 


234, 


Fig. 


235. 


9g 


F 


oS 
3) 
No 


by 


Fiq. 


ra) ay ; 
a % = s Shipping WE JS) 
ae 2 = & (Lbs.) Price Complete © 
ood s o y ie 
‘4 ats & a 8 Q 2 a 
Slyaeh lisa Aas 3 > 3 |S 
ee ee he eg 
Meg ee Be 8g See 8 
ae ad +o StS ea Lo 3 vo Ors 
ies! 0,0 fa Cite om oe, | Ee o ; 
Ce es ae eR ome ces eres 5a 3 
nee x a Orpen ay D o) R a ae 
1% -058 5x 6 TOn 227 Oe 120 135 $ 20.00 $ 30.00 E 
2 - .10 7x 8 120 37 47 198 250 32.60 50.00 - 
, 3 22 exans) 260 3E™ 235 340 47.00 73.00 4 
4 .30 8x10 470. 4507 380 495 55.00 85.00 e 
5 45 10x10 W356. 4a 605 785 70.00 105.00 4 
aoe 6 BOS 12x12 15050. 47.4% 740 1,050 £5.00 140.00 % 
ae 10 1.52 20x12 3,000. 575” 1,430 “1,925 165.00 275.00 
12 2.00 24x14 4,200 6'0” 2,640 3,000 210.00 350/00" 8 
#12 2.00 20x12 4,200 37 97~ 12,000°-2;500 185.00 325.00 a 
18 4.50 36x18 10,000 7’0” 6,000 7,000 470.00 790.00) Sam 
# wales) 4.50 30x16 10,000 6/6” ~2,900 3,300 420.00 710.00 
S % i * Refers to low-lift pumps for elevations up to 25 feet. | 
oe Iron Horizontal Centrifugal Pumps for belt drive. A pump 
Sage - used extensively for all purposes. ; 
TABLE 137—IRON HORIZONTAL CENTRIFUGAL PUMBS. 
= t % = é 
a ra © S| ; 
og o> Ss . 
BNe  o WEL Ae knee 2 
a Ae aaa} (3) es 
— fan] 
> 
bat 7) o 
5 (ae a ee oe tea 
Ors ‘ ; 3 
s Sa. A; gc 5 BB 5 
3 Sha ales Sse iS By g 
nD ') i a) fe we oy - Sem 
2 70  ~=—-.058 6x 6 17x31 175° $7" 22:50) 
3 120 .10 8x 8 23X37 350 37,50 
4 260 .22 8x 8 25x39 415 55.00 
5 470 .30 10x10 29x41 615 65.00 
6 735 -45 12x12 34x54 940 82.50 
8 1,050 -59 15x12 37x55 1,180 100.00 
12 3,000 1.52 24x22 51x69 2,610 197.50 
15 4,200 2.00 ~ 30x14 63x71 3,615 250.00 : 
tH 4,200 2.00 20x12 51x59 2,800 250.00 
20 10,000 4.50 40x16 93x103 9,000 650.00 
20 10,000 4.50 30x16 66x72 5,800 575.00 
24 15,000 6.50 48x20 90x98 10,800 1,075.00 i 
24 15, 000 6.50 48x36 94x137 Tey 000 1,500.00 


* Low-lift pumps for elevations up to 25 feet. 
The above pump, fitted with a direct connected vertical steam \ 
engine costs: 4 in. side suction, 4x4 in. engine $210.00; weight, 
P 1,290 lbs. 5 in, side suction, 5x5 in. engine, $224.00; weight, 1,440 
ne x Ibs. 6 in. side suction, 6x6 in. engine, $238.00; weight, 1,570 lbs. 
a Double Suction Iron Pumps, built extra heavy for elevating 
water to great heights. 


? sae : 
Sg > Sow 3 a 
5 a> g 
as oe — 
: of} ON =, : 
ENS & = me) - 
cay a Bos a 8 B 
oO oa VY oC. 
bo x SS 8 2, ) 
aa S| Sah ea > n a5 
[o) -@O lal 2 
8 Be] es pos do A a2 
2 S So eres eee 8 aS) 
Bo & Cr vangrre) see fe a 
1% 2 70 .058 7x8 20x30 290: 5 
oe 3% 1200240 8x 8 26x35 510 
ay 3% 260—— 22 8x 8 27x38 615 
4 #8 470 30 10x10 33x40 900 
5 Or al (24985 45° \ioxte 37x49. 580.605 
a) 6 7 1,050— 59 15x12 48x51 41,730 — 
Bs 10 11 3,000. 1.52 | 24x12 57x73 31325 
Bie 13 4,200 2.00 30x14 69x82 5,500 
20 10,000 450 40x16 90x80 9.300 


Direct Connected Dredging Pumps, complete with suction and 
_ discharge elbow, flap valve and steam primers, lubricator and — 
es oil cups. Cast iron impellor. The shipping weight and the price 
may vary 20 per cent from the averages given in table. 


TABLE 138—DIRECT CONNECTED DREDGING PUMPS. 


bf: 5 am 9 
ag cs aS 
A | 2 aS es > 
Be ca 3) % oa a 
i 8 S $ Si ¢ ew Ag =| — 
- gs = Q 1Z€ O So - 
850 © Cylinders {a +, te 
Bs to = / WG Ge o~ os s 
— Aa 3 = Se ies @.. do 0 2 
rd 54 bd e s a a5 Ho (5) b= 
Siar} © S es St sy 2 
ae a 2 Se a a Gs es pi 
e- 4 15. Single 5 5 30 2 1,600 $ 224.00 — 
me. 20 Single’ 6 6 30 2 1,800 240.00 
me, A 25 Double 5 5 30 2 2,000 328.00 
om 6 15 Single 6 6 60 4 2,500 285.00 
iz 6 20 Single 7 7 60 4 2,700 316.00 
foe. 6. 25 Double 6 6 60 4 3,000 415.00 
cent, 28 15 Single 9 9 125 6 4,750 501.00 
8 20 Double 7 7 125 6 5,800 567.00 
8 25 Double 8 8 125 6 6,500 723.00 
10 15 Single 10 10 200 8 7,500 645.00 
10 20 Double 9 9 200 8 9,500 822.00 
10 25 Double LOT ee LO 200 8 10,500 1,000.00 
12 15 Single 12 12 300 10 10,000 892.00 
12 20 Double 10 10 300 10 12,800 1,069.00 
~Ay Double 12 12 300 10 16,000 1,485.00 


AY 
A 


TABLE 139—-BELT DRIVEN 


: q and i - & sty 
ae ae es 3 3 a cia 
Bh oe 1S is & ay a : 
1 (o) : mS 
we Ay 3a & cpa = ae a 
v. fe) ‘ alles is GUL ae oe AH > “Se 
me Se SS Bs ge to a 4 
to A = aS 23 Es rae ; 
aro i S ae Ay 22 ao 2 
eI fg = 3... Aye a2 05 S 
aa Se Be S Ee Sed aa 2) 
eo A” sel a a A ae 
FOR) 4 30 4 12x12 1,200 2 $108.00 
6 6 60 8 18x12 1,850 4% 155.00 
8 8 125 15 24x12 3,600 6 245.00 
10 10 200 25 30x14 4,550 8 310.00 
me LS 12 300 30 40x16 8,000 10 435.00 
TABLE 140—WEIGHTS, DIMENSIONS AND PRICES OF 
a DIRECT ACTING STEAM PUMPS. 
= E Z $ 
p> [=| io} (9) 
o 9 a) no) 
ae z fa - eI 
2 2S EE = 
a ® & “ = 
n co) av) 4 & on oO ‘ 
Si f Cyl 3 2 xo 50 1) = a 
} ize o oF § ' 
Z, inches = nD he Bo B Ay ; 
1 9 5 10 192 100 1,500 $ 219.00 
2 6 9 5% 10 192 100 33100 402.00 
Bec 1037e 10 750 500 5,400 543.00 
ets 15 792 500 6,400 600.00 
5p abe 18%) 104, 210 753 500 8,200 810.00 
Reel? 17 15 792 500 9,500 927.00 
7 are 14 15 1,500 1,000 13,000 41,215.00 
pers’. 14 20 14 15 1,500 1,000 16,000 1,530.00. 
90 520 29 14 18 ae22250 1,500 27,000 2'820.00 
Od 219, 30 15 24 3,000 2,000 40,000 4/080.00 
Sige 1.0 6 10 220 150 3,500 260.00 
12= 10 H 10 300 225 4,000 450.00 
sma? Sige nr eelO 485 325 4,300 550.00 
Hoe 14 10% §©10 635 425 6,500 750.00 
15-10 16 SinmmEO 485 325 7,300 900.00 
16! 12 17 SS alls 635 425 9,600 1,150.00 — 
gant 12 17 1034, 15 855 600 11,000 1,320.00 — 
Age 14 12 12 15. 1,200 800 15,200 1,500.00 | 
19 4u, 3% 4 38 300 75.00 8 
20 514 434 5 106 70 500 95.00 
21 6 5% 6 172 115 660 125.00 | 
22 6 1% 6 295 195 950 180.00 — 
23 Ty 6 10 256 170 1,200 210.00 
24 1% 7 10 352 235 1,500 275.00 
25 9 See aan 522 350 1,900 350.00 — 
26a eel? 10% 10 760 505 4,300 550.00 
Dereet 2 12 10 1,045 695 5,100 650.00 
4 


No. 1 is a piston pump, suitable for general service for 150 Ibs. 
water pressure, where the water contains small quantities of grit 
or foreign material or where there is a long suction lift and no 
foot valve. joka 


* 2 is a pump of the compound piston pattern for general 
service for 150 lbs. A saving of 30 to 35 per cent in coal may 
be expected from the use of compound steam cylinders, 

No. 3 is a piston pattern pump, suitable for the same service 
as No. 1. 

No. 4 is a plunger and ring pump used in general water supply 
boiler feeding, ete. 

No. 5 is a compound plunger and ring pump for general service. 

No. 6 is of the same type as No. 5. 

No. 7 is a plunger and ring pump for general service. 

No. 8 is a plunger and ring pump for general service. 


Nos. 9 and 10 are either piston or plunger and ring pumps’ with 


semi-rotative steam valves. These are suitable where fuel 
economy is essential or where a large amount of water has to 
be pumped. 

Nos. 12 to 18, inclusive, are packed plunger pumps, suitable 


for rough and heavy service, where the water contains consider- 


able quantities of sand and grit, and where the working pressure 
to be pumped against is over forty pounds per square inch, and, 
as in mine work, where it is impor- 
tant that moving parts can be re- 
packed quickly. 

Nos. 19 to 27, inclusive, are piston 
pumps for contractors’ use where the 
total water pressure to be pumped 
against is not over 35 to 50 lbs. per 
square inch. Fe 


PULSOMETER. 


A very well known steam operated 
vacuum pump is the one illustrated 
‘in Fig. 237. It consists of two bottle 
shaped cylinders with the necessary 
valve inlet and outlet pipes. The 
operation of this pump is sustained 
by alternate pressure and vacuum. 
Steam, cushioned by a layer of air 


bear directly upon the liquid in the 
pump chambers and forces it out 
through the discharge pipe; the sub- 
sequent rapid condensation of the 
steam, effected by the peculiar con- 
struction of the pump, forms a 
vacuum in the working chambers, 
into which. atmospheric pressure 
Fig. 287, forces a fresh supply of liquid 


- through the suction pipe. This action is maintained quite auto- 
matically, and is governed by a self-acting valve ball in the 


neck of the pump, which obeys the combined influences of steam 
pressure on one side and vacuum on the other. The valve ball 


automatically admitted, is brought to ( 


oscillates from its seat in the eatnees to one chamber to 
seat in the entrance to the other chamber, thereby distributing 
the steam. . 

This pump will do all classes of rough service raising water 
up to 75 feet elevation. It has no piston, no packing, no oil, 
-and seldom breaks down, but is very uneconomical of steam. 


+s. 7 


TABLE 141—PULSOMETER PUMPS. 
Capacity in Gals. per Price, 


Size of Pipe (Ins.) Min. at Different Eleva- f. 0. b. ~ 

‘tions and Boiler H. P. New York 2 

s Cats) » 

ia eae Seg ts ee et ae 

® a 9 2 & em (ai 2! 3 cet = 

: 8 Bas 3 Be 10 S 13 ; Sh Ba . 

: 410) n n Q na 19 = Han 2 me = 

2 y, 1% 1% 20 17 13 4 $ 68 $ 71 95 

’ 3 36 2 60 50 38 5 90 95 140 

a 4 % 24% 2% 100 80 65 6 135 142 295 

j 5 yy 3 3 180 160 115 9 158 168 430 

6 3% 8% 3% 300 265 200 12 203 217 570 

i 4 4 425 375 275 15 248 270 745 

‘ 8 1 5 5 700 625 450 25 360 396 1,375 

9 1% 11 6 1,000 90 650 35 450 495 2,100 

* 10 8 8 2,000 1,800 1,400 70 900 3,800 
f 
* 

7) 


Fig. 238. Emerson Pumps Fighting Three 
Miles of Quicksand at Gary, Ind. 


¥ m strained steam and release valve connection, and pump hool 


* : 


ach i ished « complete with either basket or mush 


for suspending when necessary, but no piping. 


A pump working on similar principles, but which may be 


slightly more economical in steam consumption and works 
against greater heads, is illustrated in Figs. 238 and 239. The 
main differences are in the steam distribution, which, in this type, 
is governed by a simple engine, and in the necessity of oil for 


Fig. 239. A Junior Emptying a 
Cofferdam. 


lubrication. These pumps will work, admitting 30 per cent of 
air or 25 per cent of grit, and a continuous run of four months 
has been recorded. They are especially valuable in quicksand 
and wherever the quantity of water is variable. The cost of 
repairs is nominal. é ae 

These pumps are made in two types; the standard consists of 
two vertical cylinders, each with a discharge and suction valve, 
topped by one simple, three-cylinder horizontal engine, with the 
necessary air cocks, lubricator and condenser piping, but no 
steam, suction or discharge pipe is supplied. 
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Junior consists of a single cylinder, a steam piston v: 
valve, discharge valve, condenser pipe, check valve and 
P cock, and is furnished with the patented foot valve and q : 
cleaning strainer. ; tA 


Capacity 
in Gals. —Greatest— “ 
Size of Pipes (Ins.)~ ~ per Dimensions. Weight, 
Cat. No. Steam. Suction. Dis’ge. Minute. Br’dth. H’ght. Lbs. Price. 
A % 3 2% 100 14% 47 219 $100 
a s 4 4 2 150 17% 47 290 12 


34 5 4 200 21 47 410 175. 


Capacities stated in table in gallons per minute and per hour 
are calculated on a head or lift of 20 feet. These capacities 
diminish at the rate of about 6 per cent for each 10 feet of addi- 
tional head up to 100 feet, the highest lift. ; 

: A Double Acting Force Hand Pump for filling tank wagons 
‘a from, brooks or other water sources has a capacity, with one 
man pumping, of one to two barrels per minute. Maximum total 
lift and force, 50 feet; maximum lift 25 feet, cylinder diameter 
5 inches, stroke 5 inches, capacity per stroke 0.85 gallons. Suc- 
tion hose 2 inches, discharge hose 1 inch; price of pump, with 
strainer, hose-couplings and clamps, but no hose, $8.00. 
4 Lift and Force Diaphragm Pump, No. 3, one man pumping, 
5 capacity, 4,000 gallons per hour; price, with 15 feet of hose, 
$42.00; with 20 feet of hose, $48.00. No. 4, two men pumping, 
capacity 6,000 gallons per hour; price, with 15 feet of hose, 
$61.50, with 20 feet of hose, $70.00. Diaphragm pumps are suited 


§ * Fig. 240, 


- for general construction work, where the pumping is inter- 
mittent and the amount of water to be raised is small. The life 
of the pump depends on the care it is given and the amount of 


3 


3 


: 
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grit the water contains. In very gritty water a diaphragm 

Wears out in two or three weeks. These cost $1.30 each; extra _ 
strainers, which are sometimes broken by careless handling, cost | 
$1.35 each. A set of brass hose-couplings costs $3.00. \ 

Lift and Force Diaphragm Pump, No. 6, capacity 1,000 gallons 

“ per hour with one man working; weight 50 lbs.; price,. with 10 
feet of suction and 25 feet of connection hose, $54.00. -No. 8, 
4,000 gallons per hour with two men pumping; weight, 270 lbs.; 
price, $104.50. No. 10, 6,000 gallons per hour with two men 
pumping; weight, 395 lbs.; price, $139.75. Pumps alone, No. 6, 

$25.00; No. 8, $70.00; No. 10, $90.00. Pumps, with 20 feet of 
_ Suction hose and 200 feet of connection hose, No. 6, $123.50; No, 8, 
$200.00; No. 10, $276.00. 

of The above pumps are especially suitable in mining prospecting 

: or for any work where the water contains as much as 50 per cent 

of solids. These pumps will handle grout and quicksand. 

_ & Diaphragm Pump, known as No. 3 Contractors’ Mud Pump 

(Fig. 240), with double diaphragms, and a gasoline engine rated 

at 3 H. P., and having a speed of 500, all mounted on a truck, 

equipped with 15 feet of 3 inch spiral wire suction hose and 25 

is feet of discharge hose, with brass couplings and strainer, tools, 

} etc., costs $300.00. The capacity of this pump is from 6,000 to 

8,000 gallons per hour of water containing a considerable amount 

of sand, sewage and gravel. It is guaranteed for one year; 

Weight, 1,000 lbs.; space occupied 2 feet by 5 feet. 

Ss Suction or Bilge Pump, consisting of a tin pipe with a plunger 
- -worked by hand. 


; 
x 


in. diameter, per foot....... eiaile ance aaa Sane leka Get eastenereieteret ORL 

Peco. diameter, qperitOOt. ss oe eens So Sura S OPEN A -50 

a i, AISNE TET kD OK SOO tant, oe ae emesis aoe ens eran, Gt Wen . ab 

Pez is Ciameter: er TOOL oe case hss mene aitgoe veges cn teen pie rea -60 

: 4 inedlameter; per footed... co ack ee eee ae ee eeP ORS oS -65 


Pumps less than 5 feet long charged as 5 feet. 


x Special Pump—Fig. 241 is a sectional view of the Marsh Steam 
* Pump, and shows the steam valve in- position, the steam an 


Fig. 241. The Improved Marsh Steam Pump. 


water pistons, manner of packing, ete. The steam valve is made 
of brass, and though nicely fitted, moves freely in the central | 


: with the reciprocations of the piston. Each end of the vane is 


made to fit the enlarged bore of the steam chest, and it is du 
to those enlarged valve heads, which present differential areas to 
the action of steam, and the perfect freedom of the valve to 
move without hindrance from other mechanical arrangements or 
parts, that the flow of steam into the pump is automatically 
regulated. Because the pump is so regulated it can never — 
run too fast to take suction; or, should the water supply give out. 
when the throttle valve is wide open, no injury can occur to the 


Fig. 242. Standard Side Suction Volute Pump. 


moving parts. The steam valve does not require setting. The 
steam piston, as shown, is double, and each head is provided with 


‘a metal packing ring, the interior space constituting a reservoir 


for live steam pressure, supplied by the live steam pipe through 
a drilled hole shown by dotted lines. At-each end of the steam 3 
cylinder are similar holes leading to each end of the steam chest, 


which, together with the centrally drilled hole and the space be- 2 


tween the piston heads, constitute positive means for trippiie or 


reversing the valve with live steam. 


Inches : 4 
Size. Gallons Horse- Floor Weight. 
Bs 5 per Hour. power. Space. Lbs. Price. 
B ZO 36 7x12 40 $11.50 
BB 400 60 8x16 75 14.00 


Cc 500 75 10x22 145 25.00 


: Seay oe See = aes 
RAILS AND TRACKS. 


“The price of rails at Pittsburg and other centers varies from | 3 


5 _ $27 to $35 per ton. , "4 
oo ied The following prices were current in the summer of 1910 on 
lots of 500 tons and over with the necessary fastenings, f. 0. b. ‘ 

ear at works, Chicago: ‘ \ 


Standard quality No. 1 Bessemer rails, $28 per gross ton. 
4 Standard quality No. 1 open hearth rails, $30 per gross ton. 
— ——s Angie bar splices, 1.50 cts. per lb. ' 
ay | x Spikes, 1.85 cts. per Ib. ; 
: Bolts with square nuts, 2.45 cts. per ‘Ib. 
Bolts with hexagon nuts, 2.60 cts. per Ib. 
The prices mentioned contemplate furnishing rails in 30-ft. 


ara lengths with 10 per cent of shorts, diminishing by even feet ~ 
By Oi. _ down to 24 feet. Where rails are required in 60-ft. lengths, add _ 
ac $2 per ton to the above prices. If ordered in lots less than | 


500 tons down to carloads, there is an additional cost of $2 per 
ton to the prices mentioned above. 
Other quotations on light rails at Chicago are as follows: 


Per Ton 
BOO: 145 =] Dare sesshoye: cet niane axeile ose Bara aveWesaxensne’ evens Riclieilsteneaelorshot ave love etetore $27.00 
PE OES Lae Lee a ot oe ice HORNE Oo CIID MG SILER! or ONES GIMP RReS CAS o 2775: 
G2 OAT! 2 als etsceyavere toate eho nelio later eter auctor! cds feel she Qonelstagsbeter siredesel aia . 28.00 
TES he ge Ses CRAs he AGG OS Scien U come 29.00 
The following quotations are per gross ton delivered at Chicago: 
Relaying rails, standard sections..............+.. $23.00 to $25.00 
J OLAUEPOM OP ALES te cree wate alle ltt er ellaneceianeSolisyetiot oh erlereieel.sh'onere 14.00 to 19.50 
ie Old steel rails, less than 3 ft......-..-. esse eeeeee 12.50 to 17.50 
a : The A. S. C. E. rail sections are most generally used and their 
. dimensions are as follows: 
AL 
Wt. Rail Base Tread Wt. Rail Base Tread 
(Lbs. per Yd.) (Ins.) (Ins.) (Lbs. per Yd.) (Ins.) (Ins.) 
8 1% #8 55 4ds 2, 
12 2 1 60 4y, 2 
14 275 1%; 65 4x5 2° 137382 
16 2% 1 11/64 70 456 
20 256 1 11/32 185 41% 2 15/32 
25 2% 1% 80 21% 
30 3% 1} 85 5% 235 
35 3 Ps 1% 90 5 36 256 
40 8% 1% 95 Sv 23% 
45 344 100 5% 2% 
50 3% 2% 


One flat car will hold about 60 rails of 80 lbs. section. 
‘The ordinary R. R. rails are classified about as follows: 
I. Fit for main track on a standard railroad. 
II. Sides worn from curves but perfectly smooth. 
III. In good condition but with battered ends which can be cut 
off and the bolt holes rebored. 
IV. Fit only for sidings. 


eek. Weight of rail, 
SuSnoameowo pounds per yd. 


PARNRNAN seeks ; 
QQNQQQAQHLPERTANI;D- : 2 Section No, 


69 69 C9 69 C9 69 C9 6D 09 69 09 09 09 09 9 0 ED 09 OD 
VOLVO AAAAAHOARSOS NUMber Of pairs 
D> I> D> G9 Ta Ta To ve HH HH SH HW of splice bars. 
bee led iets ae mae een iene 
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ANNoDConannaanaaaaae; Number of bolts. 
AAA LAAARRAAARRAAARA - 
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Sor ee RO ee oe oe er of spikes 
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SIO AOU RS! SN AS Sole oSS weisht. of ‘splice 
SMNOHAINWISBONICGIIM ST RwOO 
ANAIHSHANISWOHARNAY bars, gr. tons. 


Se SS eS ee Se Weight of bolts 
ATV A LP PPE PRWWHHHHHOSOS pe t 6 
APHORARANISSAMMOTAAI4 = ST. TONS. 


ROO RRO POR Robe ee law ore WV lent Of Spikes, 
GO 09 00 00 G0 GO 00 I 6H TOV 01 01 00 I] eH ee gr. tons. 
SSSSSSSCO PMO SO WRAINIW OOO 


edaedan p 
NLP OANAPTUPWONONEHHOSOSTotal weight of 
ASCP POROWODOIALDP POCOCO fastenings, ger. 
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ACSRE NV EAIAMOHN RHO SO! sr. td 
RPAONOWNEF ACR OWROAPRA 
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SINGLE TRACK 


i Complete ae I 
Length of Rail. Joints. Length of Rail. Joints. 
PAPA ECOL S ose talvisre-o cbave's aye 503 All 30. feet. 5. .sclme pene ‘herd iia Oe 
DAMA feet ole ole ek 440 90 per cent., 30 rt RASBS 
PM A GAL EOS) o-. 6/8) ors! aaletelaeiele 406 ~10 per cent., shorter 
PSP LECT c.5. 5s aie aseereie ete Byard 


Each joint consists of two plates and four bolts and nuts. — 


Therefore the number of plates required is twice aS many as 
the number of complete joints, and the number of bolts required 


is four times as many. If six bolts are required for a joint, 


then the number of bolts will be six times the number of 


complete joints. 


RAILROAD SPIKES. 


Size 
‘ Meas- 
ured Average Number Ties 2 Feet between Rail Used, 
Under per Keg of Centers, 4 Spikes Weight 
Head. 200 Pounds. per Tie Needed per Mile. per Yard. 
320 6600 pounds—32 Kegs 
375 5870 pounds—30 kegs 45 to 100 
400 5170 pounds—26 Kees 40 to 56 
450 4660 pounds—23% kegs 35 to 40 
530 3960 pounds—20 kegs 
680 3110 pounds—15% kegs 25 to 35 
600 3520 pounds—17% kegs pstO 
720 2910 pounds—14% kegs 
1000 2090 pounds—10% kegs 
800 2200 pounds—11 Kegs 
900 2350 pounds—12 Kegs 16 to 25 
1190 1780 pounds— 9 Kegs 
1240 1710 pounds— 8% kegs | J 
1342 1575 pounds— 7% kegs 12 to 16 
PERMANENT SWITCHES. 
Weight of 
4 complete 
lbs. per Length of Number and switch, 
yard. switch points. style of frog. . pounds. Price. 
12) 5’ 0” 4 215 $21.40 
16 5’ 0” 4 260 23.10 
20 5’ 0” 4 310 25.20 
20 ToC 4 360 27.50 
25 7’ 6” 4 \Plate 425 29.85 
25 Tr 6% 5 470 31.08 
30 1. 6r 4 485 32.00 
30 10° 0” 5 . 585 35.05 
35 7 6” 4 550 34.00 
10’ 0 5 665 37.15 
40 10’ 0” 5 740 38.40 
40 resale? 6 885 43.25 
40 152.0” 7 990 46.85 
45 10’ 0” 5 840 42.00 
45 12’ 0” 6 | Cast filled 1005 47.25 
45 15’ 0” v and 1125 51.45 
50 10’ 0” 5 bolted 920 43.05 
50 12’ 0” 6 1105 48.70 
50 15’ 0” 7 1240 53.15 
60 10’ 0” 5 1070 47.25 
60 12 : 6 1295 53.75 
60 15’ 0” 7 1455 61.20 


hos: 
Complete 


\ 


Portable ‘Tracks are used mainly for industrial HRS oe een 
cially in plantations, mines, handling lumber, quarries, wharves, 
_ power and industrial plants, but many times in general con-— 
_ tractors’ work the use of such track is economical because of 
its light weight, compactness, and portability. Portable track 
is usually shipped “knocked down” to save freight charges. | 


PORTABLE TRACK. 


Gauge Weight 
of Weight of Rail per Foot 
“Track, Pounds Kg. of Track, 
Inches, per Yard. per Meter. Pounds. 
20 9 ; 4.5 8.5 
21% 9 4.5 8.5 
24 9 4.5 9 
me; 20 12 6 11 ye 
21% 12 6 11 0.371 
5 24 12 6 11.50 0.371 
30 12 6 12 0.420 
¥ 36 12 6 14 0.476 
my 20 16 8 15 0.476 
21% 16 8 15 0.476 
24 16 8 15.50 0.476 
30 16 8 16 0.515 
36 16 8 lrg 0.581 
4 21% 20 10 17.5 0.515 
24 20 10 18 0.515 
> 30 20 10 19 0.581 
: 36 20 10 26 0.630 
& The above prices, etc., are for track in sections of 15’ (or 5 m.) 
Bs with 5 ties. 
ae Section of 7’ 6” (or 2.5 m,) length, $0,15 extra per foot, with 3 
ties. i 
; Curved section, $0.25 extra per foot. aes 
7 picts. .—All material for 214%” gauge of track for outside flanged 
wheels i 
; TABLE 144—PORTABLE SWITCHES. 
_ Gauge Weight 
a of of Rail, je or 
_ Track, Pounds per Length, Radius, Wt., : 
» Inches, Yard, Description. Feet. Feet. Pounds. Price. 
a. 20 9 Right 9 12 200 $16.80 
2 9 Left 9 12 200 16.80 
me 2 9 Right 9 te 205 16.80 
4 (es 9 Left 9 12 205 16.80 
er 20 IP Airs Sek ye Bis Benifed oh 9 12 250 18.90 
12 Left 9 12 250 18.90 
12 Symmetric 9 12 240 21.00, 
12 3 way 9 12 370 47.25 
12 Right 9 12 255 18.90 
12 Left 9 12 255 18.90 
12 Symmetric 9 12 245 21.00 
12 3 way 9 12 375 47.25 
12 Right 15 30 350 26.25 
-12 Left 15 30 — 350 26.25 
12 Symmetric Ld 30 535 28.35 
12 3 way 15 30 600 63.00 


16 Right 9 12 - 3465 21.00 


TABLE 144—PORTABLE SWITCHES—(Continued). 
Gauge Weight 


of of Rail, ; 
Track, Pounds per Length, Radius, Wt., : : 
7 ai Inches. Yard. Description. Feet. Feet. Pounds. Price. 
is 20 16 Left 9 12 345 $21.00 
y 20 16 Symmetric 9 12 330 23.10 
20 16 3 way 9 12 510 52.50 
24 16 Right 9 12 350 21.00 
24 16 Left 9 12 350 21.00 
24 16 | Symmetric 9 12 335 23.10 
24 16 3 way 9 12 515 52.50 
24 16 Right 15 30 430 31.50 
24 16 Left 15 30 430 31.50 
24 16 Symmetric 15 30 420 33.60 
24 16 3 way 15 30 675 73.50 
24 20 Right 9 12 410 23.10 
24 20 Left 9 12 410 23.10 
24 20 Symmetric 9 12 395 26.25 
24 20 Right 15, - 30 550 34.65 
24 20 Left aS 30 550 34.65 
24 20 Symmetric 15 30 520 37.80 
217 12 Right 8 12 225 21.00 
214% 12 Left 8 12 225 21.00 
21% 12 Symmetric 8 12. 220 23.10 
21% 12 3 way 8 12 350 50.40 
a) 21 16 Right 8 12 310 23.10 
ss 21% 16 Left 8 12 310 23.10 
21% 16 Symmetric 8 12 300 25.20 
21% 16 3 way 8 12 460 54.60 


Note.—All material for ara gauge of track is for outside 
flanged wheels. 


TURNTABLES. 


Turntables for industrial cars using rail weighing up to about 
20 Ibs. per yard, cost from $25.00 to $175.00 and weigh from 
300 to 3,000 lbs. Their capacity ranges from 2 to 7 tons. 


Fig. 242a, Standard Ball-Bearing Turntable. 


DEPRECIATION. 


Rails in general lose value from the following causes: 
1. Through loss of weight due to corrosion. 
2. From becoming bent and unfit for smooth operation. 
38. From the weakening effect of attrition or wear. 

The first of these causes depends partly upon the climatic 
conditions and partly upon the nature of the traffic that goes 
over the rails. Refrigerator cars containing a large amount of 


ha salt solution which rapidly combines with the iron 
form hydrated iron oxide or rust. 
The second cause outlined above obtains principally on con-— 
tractors’ light rail, where the rail is too light for the track es 
where the ties are spaced too far apart. If contractors would 
appreciate the fact that a rail which has been thoroughly kinked 
_is fit only for scrap and that it need not be kinked at all if 
the ties are properly spaced, their depreciation on ordinary — 
equipment of this kind would be much less than it usually — 
averages, and there would be the collateral advantage of fewer 
-derailments. Today: the habit is growing among contractors 
to use a rail of heavier section than formerly, and also to space 
¢g the ties nearer together. These ties should never be more 
_ than three ft. apart and seldom more than 30 in. A good 
weight of rail for narrow gauge track is 40 lbs. a 
; Mr. Thos. Andrews has published the results of some exam-— 
inations of the loss of weight per annum of 11 rails of known 
age and condition under mail train traffic in England. The 
first ten of these were in the open and the eleventh, with a life 
of 7 years, was in a tunnel. The average wear and life of each 
are given in the following table: 


Average Loss of 
, Wt. per Annum, 


Time Life. Pounds per Yard. 
; 22-years..... ole ouBareiek step ie 6.8 bial imcaivereeen satay sxe fore) echo eiare 260 
24 years...... Deoees Pimuie se SRO DOB A ae seniohta rane 0.310 
2SaVearsia a. oak Aeins be 20 AE Oe > Lee ea Bere A - 0.130 
23 years. mpanscexehets av Be PSCENG ner ace NCE at OMRON aOeCEN 0.130 
DAL VOCALS. sete Sh wie Gales : RS hehe et tedi she te Sees eae oe 5 . 0.480 
NV CLES Ciera Vapers thay oiceh cock onteyeatler Ae sesde. cited vyaidis “et eViss 4 See eats 0.420 
TS VGALS sm, she eine woes Oa hella aiceh «fois fy Soe Geer iene’ Gatadcose a 0.320 
PS VCATS ctiviaislsets WiC ted Gui cy ono 2 oct ten : a) OSU lem 
USM CAT Sintec oh trorsvouel tate ane Beer etelistafspeiacsasveneteh ash area mer TO ne cm 
OM OAS or orcend cis Mice Tedne taney oor ois eh Teneksy so aes arto ners waa ts site —— OL680 
21 years, average GLO) Gsieste es as ene e iis. 6 asa leae tee eee 0.3824 
PV GALS ores e eke en eer eienaiereteie neces sistas shat eRctehe ote «e.- 2,800 


Cost of Rail Unloading. Mr. S. A. Wallace gives the following ee 
costs for unloading 70-lb., 33-ft. rail by dropping it off the sides 
of cars. The cars unloaded were 3 Gondola cars containing 281 
rails, and 1 flat car containing 113 rails, a total of 394 rails. 
The time consumed was 8 hours and the cost as follows: : 


MS rMenva erode MOLE AW iare s cccserehate.c cle tois cpsrayers'e- os ecetate (Big SOD) 


% 8 foremen at $50.00 per month......... Gisnrnre s Loe 
Work train ..... Bids eieichs eieteitiwhs cost tener eto A eee el) 
FINO UA betters As dal Gc ec sitters) tate shellaie valle ialeneiolait's (eipnssene ». - $34.43 


This gives a cost of 8.7 cts. per rail, or $27. 84 per mile of 
- track. j 

Under favorable circumstances ninety 85-lb. rails were un- 
oaded from a flat car in 45 minutes at the following cost: 


MPrain Services cues. sa oe 


¥ Sn 


ADOT eaten vats cane) store 


TOtal fOr YO TAlSwa. cere « se oe f Toye tate keve ae ete gavenre enone 


This gives a cost of 2.9 cts. per rail, or of $9.30 per mile of -— 
_ track. 


Contractors’ light track of 30-lb. rail with 36-in. gauge was 
laid on a grading job in 1909. Teams and drivers cost 55 cts.; 
labor, 15 cts., and foreman, 35 cts. per hour. The rail and ties, 
which latter were of 6x6-in. spruce, 5 ft. long, were gathered 
from various places on the work and hauled by horses an 
average distance of 1,500 ft. to the site of the track; 1,000 ft. 
of track, including 2 complete switches, with ties 4 ft. apart, 
were laid, at a total labor cost of $56.65, or $0.057 per ft. 

1,500 lin. ft. of track, including two switches, similar to above, 
were laid on another job in five days at the following cost: - 


1 foreman) ati$3ib0 ese ae = Scie et dee $ 17.50 
8 men ER BE eS aK We Seen ge h.Oe- 60.00 
1 man CW Wake AUR hs Sits peers users Sesh! 10.00 
1 man Bt USES SANA ee etch 8.75 
1 team Btrubs0 Okt, eed. tel Dave eels 25.00 


$121.25=$0.081/ft. 


The labor cost of unloading and setting up industrial track 
in buildings under construction is about 3 cts. per lin. ft. of 
track. It costs about the same to move such track from floor 
to floor and set up again. 


PARTICULARS REQUIRED FOR INQUIRIES AND ORDERS. 


In order to facilitate the making up of offers and estimates 
and to save time and unnecessary correspondence, buyers should 
always answer the following questions as completely as possible: 

For Rails. State weight per yard, name of mill rolling the 
rail and number of section (both of which can be found on web 
of rail), or send sketch of section or a short sample piece. Also 
State drilling of same; distance from end of rail to center of first 
hole and distance from center of first hole to center of second 
hole, and diameter of holes. 

For Switches. Besides the foregoing, state gauge of track, 
length of switch points, number or angle of frog, style of frog, 
kind of groundthrow or switchstand, radius desired, whether 
right, left, two-way or three-way, and whether for wooden ties 
or mounted on steel ties. 

For Crossings. Besides rail section, drilling and gauge, as 
above, for all tracks, that are to be connected by the crossing, 
State angle of crossing, curvature, if any, and style of crossing. 

For Turntables. Besides rail section, drilling and gauge, as 
above, state weight of car, including load to be turned, its 
wheelbase (wheelbase is the distance from center to center of 
axle on one side of the car), diameter of wheels, and‘whether 


turntable is to be used inside or outside of buildings, and portable 
or permanent. : 


f+ ° + ; Fs ) uae 
State gauge of track, diameter o: 


is, diameter of axles, outside or inside journal and dimen- 


_ Sions, load per axle, width of tread, height of flange. 


RAIL BENDERS AND TRACK TOOLS. 
Jim Crow Benders cost as follows: 


No. For Rail, Lbs. Weight, Lbs. 


Roller Rail Benders cost as follows: 
_No. For Rail, Lbs. Weight, Lbs. * 
61 to 70 
71 to 80 
81 to 90 
91 to 100 


Track Tools—wNet prices at Chicago for track tools are as fol- 


lows: 


a Fig. 243. 
i RAIL PUNCHES. 
2 it Holes Up to Weight : 
‘3 Bnchas) 2 (Inches) (Pounds) Price. 
ip wy % 250 , $ 90.00 
ea oi 1 350 131.65 
1 14% ; ; 169.00 


Ebea! 500 
_ Extra dies and punches, $4.00 to $8.00. _ 


- 


' 


“weight, 65 lbs. Price $30. 00. 
Guard Rails. The cost of a 15-ft. guard rail with the proper 
braces, new, is about as follows: Z 


Pounds per Yard 


& uw u Wr a wv 2) mo) un Ue 
3 Fy is O is is) cs Wels us) Usk te isl 
3 iS si | S| is] g S| S isha, 
} 3 3 2) = 3 3 3 5 3 eam 
Ay iS) iS) S) S) i) ° iS) jo) Oo Nan 
S a Oo & & fF aA fm A i 
—) > = o o o —} (=) S © ; 
nq a> cr) é © 19 ~ oO a aon 
Price, $10.30 $9.30 $8.30 $7.30 $6.30 $5.30 $4.80 $3.80 $2.80 $2.30 — 
Weight, 450 410 3870 3830 290 240 200 150 100 80 4 
we 
% 
q 
: 
" 
Fig. 244, 
SPRING RAIL FROGS, 15’ LONG. 
- Pounds per Yard 
ZI . ‘ . . 
;o ub w un 2) Ome. v} 
i} is) > 
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i) =) 3 i=) 5 fe] S q 
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Saha S258 ig 8 Sas 
Price, $51.00 $47.50 $44.50 $41.00 38.00 
Weight, 1600 1450 1300 - 1170 ats he jbo Byes 
FROGS, 8’, WITH 5’ PLATE. : 
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I | s r= S S| Sar | s Ss 
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Price, $24 09 $22. 00 $20.50 $19.50 $18.50 $17.50 
fee) wt. Soy ae ieout ite 0) Gopce ea tatea aD #8 50 


415’ switen, 4 4 Tie Earee 10 c. I. Braces, 10 Slides. | 
~ -- Pounds per Yard— —— 
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$43.00 $40.00 $38.00 $34.50 $33.00 $31.00 .... 1... 2208 
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Two-Man Rakes. Two-man rakes, used in leveling broken . 
stone, sell at the following net prices, for quantities, at Chicago: 


Per Doz, 
NOSEOOUISS ot Moots ate vistoior siete: stam cea eee ae ee are ee Oa ae \ : 
ZOO cer Nees o ave ohare, okegaretoherobenalceaeeinitie eoekere Seales siphe OOM OIE : 
MA COOU.S Speman ipa Sie © Sve Re ee eT OETA ee 26.25 is; 


a. 

Asphalt or Tar Rakes. Asphalt or tar rakes made of solid 4 
oo steel, with drop shank, strap ferrules, 5-ft. selected white ash — 
handles and 18-in. square iron shanks, sell at a net price, for 
quantities, at Chicago, of $12.85 per doz. ree 


REFRIGERATING PLANT 


On large jobs where a camp of considerable size is maintained 
a refrigerating plant would often be very satisfactory. A 3-h. p. 
_ motor and air compressor with a direct expansion system and 

brine tank auxiliary for storage will take care of a box 9x6x11_ 
ft., containing 1% tons of perishable foods. The first cost of 
such an equipment would be about $1,000.00 and the operating 
cost of electricity about $20.00 per month. 
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RIVETING GUNS 


TABLE 145—DESCRIPTION AND PRICES OF RIVETING GUNS. 


% 


ton Stroke. 
Inches. 


1s 


2 


= 
= ieee 
; ! 
> Style—Long Stroke 
OKgr Riveting Hammers 
ie Suitable for 
ope 
16 No. 40 driving rivets, 4” 
diameter and less 
17% No. 50 driving rivets, 4%” 
N diameter and less 
17% ’ No. 66 driving rivets, %” 
\ \ diameter and less 
20% No. 99 driving rivets, 14” 


diameter and less 


Equipment, 


e 


ve 


Riveting hammers....... 
1 hose nipple, 1 strainer. . 
1 wrench, 3 rivet sets, 


blank or finished....... 
1 rivet set clip or spring.. 


Price. 


$40.00 
40.00 


45.00 
45.00 


rt rat 


! as ; = ; < * a 
On Pierson & Son’s work on the Hast River tunnels for t 
Pennsylvania Railroad 200,000 rivets were required in each of 


2 caissons. The record day’s work on the caisson was 1,496 


rivets by a gang with 2 Boyer riveter working from a regularly 


Fig. 245. Imperial Type E Riveting Hammer. For Driving Rivets 
up to %-inch Diameter. 


suspended scaffold. One extra man worked in the gang. 1,200 
rivets were the ordinary day’s work. All rivets had to be tightly 
driven so as to render work absolutely water tight. 

Steel Rivets.* The following prices for steel rivets were f. o. b. 
Pittsburgh and were minimum on contracts for large lots; the 


Fig. 246, Riveting Hammer at Work. 


manufacturers charged the usual advances of $2.00 to $3.00 per 
ton to the small trade. The terms were net cash f. o. b. mill: 

Structural rivets, %-in. and larger, 2.15 cts. base. 

Steel Rivets.; The following prices for steel rivets were f. o. b 
mill at Pittsburgh: 

Structural rivets, %-in. and larger, 1.90 cts. base; cone head 
boiler rivets, %-in. and larger, 2 cts. base; 5-in. and }4-in. take 
an advance of 15 cts. and %-in. and f-in. take an advance of 
50 cts.; lengths shorter than 1-in. also take an advance of 50 cts. 


* Hngineering-Contracting, Apr. 6, 1910. 
+ Engineering-Contracting, Apr. 5, 1911. 


. 


AD MACHINES — 


(See Grading Machines) 


- BROAD CONSTRUCTION PLANT OF THE BOARD OF ROAD 


os COMMISSIONERS OF WAYNE COUNTY, MICHIGAN. 
(From Engineering-Contracting, Nov. Ose LOANS) 
Some years ago Wayne County, Michigan, adopted a plan for 


the construction of good roads throughout the county. In accord- 


ance with this plan a board of county road commissioners, 
reporting to the county supervisors, was appointed to handle 


and disburse all money appropriated for county road purposes. 


A definite systematic plan of road construction covering a period 
of years was adopted, and work under this plan has now been 
under way for four years. The work of the commissioners is 


extensive, covering, as it does, the main highways leading into 


the city of Detroit and the main highways radiating from the 
smaller communities in the county. One feature of especial 
interest in the work of the commissioners is the comparatively 
large mileage of concrete paved roads that have been constructed. 
Of this type of road about 15 miles have been completed or are 


_ under way at the present time. Most of the road work has been 


done by day labor, at times as many as 250 men being in the 
employ of the commission. 

In its road work the board has eliminated all hand and horse 
labor wherever the same or better results could be achieved by 
machinery. Stone, cement and sand are hauled in trains of from 
two to six cars holding seven ton loads by road engines. Water 
is piped and pumped by gasoline engines wherever possible. 
Plowing and grading are done behind an engine. Concrete is 
mixed in a mechanical batch mixer which travels under its own 
power and from which a long crane projects over the work, on 
which a clamshell bucket travels with the mixed material. The 
accompanying figures taken from the fourth annual report of the 
road commissioners for the year ending Sept. 30, 1910, show the 
original cost of the plant used by the commissioners in their 
road work: 

Hauling and Grading Machinery and 


Equipment: é 
Steam) enginésis +. cece. 1 ure weve totes 2 $ 4,870.00 
Road rollers...... Feat soa NO eave OEE ee 4 9,607.00 
Seven-ton Stone dump wagons........ 24 6,780.00 
Top boxes for same....... ete Pee oO 24 432.00 
pee VON WES TOM Sale cstanecss oes ee hoes ate i 16.00 
SPHNKMNS “Wagons sevice s oe bee lle cee 12 2,229.00 
Mean: dump = WAaASONs. =o ence aca kee 4 440.00 
: GEA CCTS i Winer fen oes net chdla-otromaere 2 425.00 
Nearifier-9. 5... Sateen colori emLcts ee EN 1 424.79 
EHOW IS let istene. Mama aE Me aoe ae as 3 61.75 
POOL WAC ONS eds siden weiee 0 gaceciken alee 4 190.00 
PDO OMe PORES tacrtiee eae Ae Re Lees 2 8.50 
DELO DELS: 2 WO AMM ets en ea eee 4 Bl dee wade 3 15.00 
SCHADETS SSUEEN tite a re tae eo onald cea pee 9.50 
DLA Ons ar lai eth yee crete etree acces 1 1.00 
Scrapers, wheeled ............ itera ae 4 100.00 
$25,609.54 


2 . 
ik 13.1 
Concrete carts 6 4.01 
_ Wheelbarrows 7 0.27 Z 

OAC TORIMIS: Sixers lolsude cropacctevanemreRs hast Mere aie 7 45.90 ‘ 

- Road irons, 25 feet long.............. 3 17.50 : 
TEN OWIOLS | 24. <:cesia\exerte ata see tones Sauce hisreles a 1.50 . 
Galvanized eylinder sss os Sone 1 2.50 7 
HLOALS SECC Bs coe nee eevee ee eee Meche 1 = <9) | 
WVIT C7 SCTEONS crass Reeve Se eels ae 1 1.50 - Se 
NAIM Ct DIAECS Aavasalateleael sevens eis arene ter aan 2 27.50 a 
2-in. black lead pipe, feet, 5,367........ Se 302.17 a 
Canvases for protecting concrete-..... 24 433.93 a 
harpavlins,<2 0x30: rae eane eats 2 78.00 « 3 
Manoa wins, Al 2x1 bs hea repeater ae eds 2 23.40 : 
Waters tanks; -Staciomat youu si) ceo etees 2 15.00 ae 
Hydrant reducer.........-++2s.. seen 1 4.75 be: 
Special goose-neck reducer. 0; Oy RO acicon 1 1.20 fi 
MELOSG; ecesiotac cant erorenct ods suas eas sae Sbetebare ts piseors 15.00 » 
Tampers, various sizes................ 9 6.75 
ABR OW DAMS AAS SOM eae ape enter ces meee 48 12.00 = 
T-squares (grading bars)............. 9 9.00 t 

$ 4,740.97 3 

Maintenance Equipment: ' 

Street sweeper (and extra broom). 1 $ 238.00 
ROad parasite. Gass tee ee 3 1 15.63 
Seythe and snath........ a 3 5.25 = 
Tar kettles, 100 gallons. a 220.00 4 
Wire and splint brooms..... aah aM § 8.40 
Sprinkling cansh. oases eee Peg 14.00 
Barrel] SHWOUCS ose nescence tee tetas aera 15 é -90 

$ 502.18 

Blacksmithing Outfit and Tools: 

POSt@dvill AAet PSs ee ee ee $ 10.50 
Ratchet drill. ts 6.75 
Breast drill .. 3.05 
Drill pitsc.ce.. A bee 
AN VE ons 16.80 ot 
Moree Heres eneeede Nadeagel ae nears 10.80 iy 
Tongs, pairs 4.60 | * 
PER GAINS a seg erecne Gia tiaeayic ee eane area re -50 , 
TAA CK SAWin sha sis rolclartelaipesesionic ciate 1.00 

$ 58.85 : 


DOT OM CTS oe Elta chee or oe a ee iis 87 $ 
Shovels, Dey IET Serene) ss 5) & san eck nome eeipeee eee eee 67 
SHOVEISHISCOOD sekears toate ee vi 
SPAUVES CARGO sasaki ee Ee ti 
Spades a ellime wen ymin settee ee ee 20 
DLONe LOLS spite eee cae oe ee ee 17 
IRICKS aha aans efeze gdeiel ee-gusl alchensbane Miseme aie ane 47 
Grubphoesuitsas oAgcdctess sic eee 2 
IISCLOCISS Momtiesacsr eta skeen cee eae ee 14 
DULONC TAKOST Mee jet cvermt oats oe reeeS ee oan 5 
Postvholes diggenaycem. sce es ate 1 
ELOOS, <i sataleveiduyaieiss parolee aie as i eae 3 
Crowbars ........, PIO on cdot Saas 4 


reinforcement..... 


Irons for bending 
Pallets 


Canvas fences.. 
OES Oe Se Vie cae 
Pads for cots. 
Comforters . 


we INOW S skews 
a. ELMO W=Cases® <o vie hes Eat. eee D 
— B blankets..... 

Mra G, Dlankets:. <s..<.-5 54.5 : 

a EERO CUS tate Basen ce cy SNES ae ae an et 12 1.25 


Dishes, cutlery, pots, kettles, cooking 


utensils and other camp equipment.. ., 98.93 

= } $ 361.17 TE 

In addition to the above the commissioners own the following: 
, Cost. 

Capen vers” COOIS ai 2). arsiscls en oo. races Ae oe 29° .-32.78 
Miscellaneous ....... GPa Tore. che ehtens 4 Poles aS vest od & 131.96 
r Engineering and office equipment...... Beane ne ipah 1,025.97 
Mus Cement) testing apparatus........c22.60020., ore 55.05 


aa The total original cost of the plant and property was $33,185.38. 
_ The depreciation for 1909 was placed at $3,850.88 and the depre- 
_ ciation for 1910 at 15 per cent was placed at $4,400.18. 


ROAD-MAKING PLANT. es 


The following is the approximate cost of a road-making plant, 
operating in the State of Missouri: 


Six dump cars and 200 ft. of trackage for use in quarry..$ 600.00 
me sher, 11 in. by 18 in., 25 tons per hour capacity...... 775.00 


in—3 sections....... wishoteieanets ts onticl ons I8ae 9 de ene hae sane oD0500 
PRE Cts Gea epee or alia het Pal higl a aie Paerasedere Reset. ALO 

Revolving screen—30 in., 4 ft. long.... G 125.00 
wo traction engines—20 h. p............. .. 3,000.00 
one 10-ton steam roller—15 h. p......-.s00.8scen . 2,500.00 
One 6-horse grader....... Sienna Nao hata anes ene we 200.00 
maump- wagons—=116 cus -yds.i-c.. ss ck cscs ee bewecen. 600.00 
Twelve hand drills, 12 picks, 12 crowbars, 24 shovels.... 50.00 
One road: plow, $5—11 in. cut,,/4 horse...........8... ene 20.00 
ix wheelers, No. 2—12 cu. ft. capacity......... RiAeaR tion 200.00 


ix drags, No. 2—4% cu. ft. capacity.... A Ctutinca cme B 40.00 
rinkling wagon, No. 8—600 gals. capacity............ 325.00 


: $8,935.00 
_ Moving the plant 12 miles overland and setting it up at a new 
uarry cost $500. After the move, the plant, new to begin with, 
which had only been used to build four miles of 16-ft. roadbed, 
« $200, for new fittings and repairs, which, for six months’ F 
e, is an annual depreciation on plant of 5 per cent of the cost. 


a 


540 HANDBOOK OF CONSTRUCTION PLANT 


‘ROOFING SLATE 


Market Price. Quotations are named per “square,” or 100 sq. 
ft. of roof surface, in carload lots of the sizes most generally 


used, f. o. b. quarry station: 


Per 100 Sq. Ft. 


Wermortt,- SCA STEEN: f.trny alae! sole ieisile cielo le: elle) oversea lonelave toys $ 3.50 
Pennsylvania, Bangor Ribbon ...5 2. )-6 ic eens «nee as 3.50 
Waite IO WS VALLO> Nise dis: i. natal eat oie) cataeisvedsreie re Ese eae 5.00 
Maine; Brownsville NO. Qc a5 cosa sieve oral miscues Seuenens tes 4.50 
INO ieas InS -Vo ae eng es eR N AIS SUS Seis tar pk hae Od 3 10.50 
TUpat e2Ko ls e=-aiesa Kars) Olen plows oem as CD44 doo SOM Ooo on 4.00 
Genuine wSansOre sare cieiesses Cons eles te sible emake toustens eee eae 4.00 


ILE TWOA ea \id ea eins ina e> cho Uist Olam cls cae Reo Rate - 4.00 


to 


e aes eer the latest rope with Oe 
a total face width of 5 ft., is manufactured in sizes 
to 10 tons of %-ton variation and is sold for $70.00 per t 
diameter of the rolls varies from 4% ft. on the lighte: 
rollers to 6 ft. on the heaviest. 
A steel reversible horse road roller having two rolls of 
total width of 5 ft. comes in the following sizes and prices: 


Horse Lawn Rollers in 3 to 5 sections, weighing 500 to 1,500 - Ss 
a cost 3% ets. per Ib. 


HAND ROLLERS _ 


‘Diameter Sections 
(Ins.) 


3 Rollers 50 to 300 lbs. heavier than any of the above, 4 cts. per — 
Ib. extra. 


HORSE ROLLERS 
Diameter Length No. Face Weight Price 
(Iins.) (Ft. ) Sections (Ins.) (Lbs. ) Hach 
36 4 <4 12 3,000 $141 
36 5 5 12 3,500 LGte 
36 6 6 12 4,000 180 
48 3% 3 15 4,000 186 
48 5 4 15 5,000 228 
48 6% 5 15 6,000 270 
54 3% Cg? Hes 15 6,000 276 
54 5 4 15 8,000 363) 
54 614 5 15 10,000 450 


has a differential gear and a hand wheel steering device, and is 
constructed entirely of steel, with the exception of Reels and 
gine bed, which are of east iron. 


10 Tons 12 Tons 15 Tons 
$2,500 $2,650 $2,850 


Another standard steam roller of improved type whose points 
of superiority lie in the extra large steam dome, the fly wheel 


541 


and crank shaft mounted so as not to obstruct ihe’ view, r- 


ential gear, pee speeds, and a very accessible boiler, also has a 


Ness 


Fig. 247. 


sloping crown sheet which assists in keeping this part covered 
with water when working head-on down hill. 


Weight 10 Tons 12 Tons 15 Tons 
Price $2,400 $2,800 $3,300 


A 10-ton steam road roller which is convertible into a traction 
engine has the following advantages: a short wheel base allowing 


Cast Iron Reversible Road Roiler. 


Fig. 248. 


Iroquois 5-Ton Tandem. 


= 


xtra traction engine wheels and e 


The front roll of this roller, w 
4 detached and fitted with a pole, which is included in the above 
4 price, can be used as a horse roller. 3 
_ A 5-ton tandem roller (Fig. 248), with a vertical boiler and an 
mgine of the double cylinder plain slide valve type, costs 
600.00. Power steering device, $50.00 extra. 2x. 
y Cost of Maintenance and. Operation of Steam Rollers. 
_ following table shows the cost of maintenance and operation 
_ the six steam road rollers owned by the city of Grand Rap: Sp 
3 Mich. The figures have been taken from the annual report ; 
_ the City Engineer for the fiscal year ending March 31, 1911, 
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irs on two rollers of the convertible type durin 


other roller, which was operated by a particularly efficient 
é€ngineer. mat 
In 1905, on 16 steam rollers belonging to the Massachusetts _ 
Highway Commissioners, each roller averaged 90.3 working days ay ; 
per year and the average cost of repairs was $1.12 per day per 
roller. ; 
_ In 1906 the total days’ work of 16 rollers under the control of 
the Massachusetts Highway Commission was 1,719.5, an average — 
Ys of 107.5 days per roller per season. Total cost for maintenance 
t of these rollers was as follows: 
{ $1,725.00 for practically rebuilding two rollers which had been 
in active service about ten years, and an average of $53.14 each 
on 14 others. The total cost of repairs on 16 rollers was, there- _ 
fore, $2,468.96, or an average of $154.31 each. Sty 
In 1907 the above 16 rollers did 1,808 days’ work, an average 
of 113 days per roller per season. Two rollers were practically 
rebuilt for $1,888.00 and ordinary repairs on the 14 others cost 
$651.69. The total average cost was, therefore, $158.73. Fe 
Mr. Thomas Aitken, the English author, states that the repairs 


We 


Fig. 249. American Motor Road Roller (Left Side View). 


On a roller up to the 14th year were small, with the exception 
of new driving wheels and repairs to the firebox and tubes. All 
repairs amounted to an average of $55.00 a year. At this time 
_ heavy repairs, costing $850.00, were needed. The total cost per 
‘3 year during a life of 25 years, of 100 working days each, is 
$105.00, or 5% of the first cost. The rear wheels of a roller : 
_ lasted 7 years, during which time they consolidated 60,000 tons of Le 
road metal. 
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‘The 10-ton or larger sizes will ey a scarifier, grader ‘or road 
“This machine has a trussed frame made of heavy steel plates, : 
Enich carries the engine, thereby eliminating a great defect 
found in steam rollers, that of making the boiler act as the 


Some of the advantages over the steam roller claimed for this 
achine by the manufacturers are: 
No smoke, steam, sparks or soot blowing about. 
No daily water supply needed. 
No daily coal supply needed. 
No nightly banking of fires. 
No time lost raising steam. 
Licensed engineer not necessary. 
No laying up for boiler repairs. : 
The great. disadvantage is the unreliability of all gasoline 
engines. However, in" Situations where coal transportation: is 
- expensive, a motor roller is the proper machine to use, as it has 
a tank capacity” “for 10 to 20 hours’: fuel, and can trail a tank 
wagon carrying 2 month’s supply. 


_ Ibs. per square inch up. 


Wire Rope. The first wire ropes were constructed largely ° 
tron wire, but the modern wire rope is made of variou 
manipulated and treated carbon steels. The usual classification 


Iron. \ 

Crucible steel. ” 

Extra strong crucible steel. 

_ Plow steel. : 
_ The so-called Iron is a mild Bessemer or 
60,000 to 100,000 Ibs. per square 


- _ Up to May 1, 1909, the breaking strengths of wire rope man-— 
_ ufactured in the United States were based upon the strength of 


TA Tote Be 


the individual wires in the rope, but since that time all manu-_ 


facturers have adopted strength figures compiled from results 
of actual tests. ; bakes 
There are a vast number of arrangements possible in Wire rope 
construction, but the usual construction is one in which a number ; : 
of wires are built up on a hemp core. , ; 
Discounts. The standard discounts, Dec., 1913, were 47% and 


i _ 2%% from list for galvanized, and 55% and 2% % for the bright. By 


TRANSMISSION, HAULAGE OR STANDING ROPE. 


Six strands of seven wires each built on a. 

. hemp core make what is known as haulage rope. ce 
This is one of the oldest types and was formerly — 
largely used for power transmission, but now its — 
use is largely confined to mines, for slope haulage — 
systems embodying endless and tail rope applica- 
tions, on coal docks, in oil well drillings, and, 
when galvanized, as guys for derricks. It will 
stand considerable abrasion and- rough handling, 
but ‘is stiff, and its use, therefore, is limited, 
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(Standard Strengths, Adopted May als 1910) 
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SWEDES IRON 


f 5 % d 
Ho = (oie m3) Qa 
5 oie ne ae iat S| 
3 E les Beod bie is 
§ Bo Hy, & PHS BosES 
Sq 88. t288 Shes Bea se 
Q" oO < fo" 
434 3.55 32 6.4 
4u, Bt 5.6 
4 9.45 4.6 
3% 2 3.8 
3 1.58 3 3 
2.4 5 
8.8 7 2 
73 1.5 5a 
6 12) : 
4.8 i) B 
ony 2 
2.6 3 
a 3 
1.7 Bi 
2 ile a 
oa 
ie. 
1% 434 3.55 63 12.6 17. 
1% 4u, 3 53 10.6 10 q 
Ata LS 9.45 46 9.2 9° 
1% 31% 2 37 74 3° a 
1.58 31 6.2 to 
% 254 1.20 24 4.8 6 
%4 244 189 18.6 234) 5 a 
44 2% L715 15.4 3.1 43, 
5 162 13 2.6 41 
Ss 1% 550 10 2 4 ae 
Y 1% .39 Ti at 314. 
ee 1% “30 5.5 iat a 3 
3% 1% oe 4.6 192 03, 
aati "15 3.5 "70 24 
9/32 e ADO ss ‘50 1% : 
STRONG CRUCIBLE CAST STEEL. : 4 
dap, Np Ors ge 73 146° Sxaase 
136 He eS 63 12.6 1:0: 
iy 4 9.45 54 10.8 9 
1% 3% 43 8.6 8 
3 1.58 35 7 7 
1, 23), 1.20 28 5.6 6 
¥, PEA 89 21 4.2 Sow 
a 2% 75 16.7 3.3 43, 
A “62 14.5 2.9 4i, 
& 1% 50 11 2.2 43 
y, 1% 39 8.85 1.8 ‘ 
ys 1% 30 6.25 1.25 34 
% 1% 22 5.25 1.05, 25% 
Pr Api ano RO 119) ) apes 
9/32 h 12% 2.95 59 1% 
’ a : 


| 8 ty ae 1) # 
ee fa ¢8G yee yh sRoR 
A, os EES o or Ai=Bo) Pfc 
ca] DOH a ‘OHS opoUNs 
aia E Oh BO HONS goede 
4g Sa kos AES saa fe see 
$0.90 1% 4%, 3.55 82 16.4 bat: 
76 1% 4y, 3 72 14.4 10 
62 1% 4 2.45 60 12 9 
-51 1% 3% 2 47 9.4 8 
41 1 3 1.58 38 7.6 7 
32 p= +B Bf 1.20 31 6.2 63 
= 2 316.0 ee 
1T% y 2 62 16 3.2 th A 
Yy ve 1% 50 12 2.4 40 
Plame tee Pia 39 10 2 = 25a 
.09 fs 1y, 30 7 1.4 ae : 
06% ifs 1% 22 5.9 1:2 2% 
06 $s ites 15 4,4 .88 2 
05% 9/32 % 12% 3.4 .68 it oe 


05 

88 cy 
ae, 1y 4 2.45 67 13 9 
58 1% 3% Pe 52 10 8 
48 1.58 42 8.4 v4 
27 VA 2% 1.20 33 6.6 6. 
28% oh 25;, 89 25 5 
24% it 2% 75 20 43 
20% I Z 62 11% ria 


_ All ropes not listed herein and composed of more than 7 and less. ; 
than 19 wires to the strand, with the exception of 6x8, take 19 

wire list. “ 

" Add 10 per cent to list prices for wire center or galvanized rope. 


STANDARD HOISTING ROPE. 


Six strands of nineteen wires each make a 
hoisting rope which has a wider and more varied 
application than any other type. It combines 
both flexibility and wearing service and is used in 
mining shafts, for operating the cages and eleva- _ 
tors, derricks, coal and ore handling machines, 
logging, dredges, skip hoists, conveyors, etc. 
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MONITOR PLOW STEEL , 
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All ropes not listed herein and composed of strands made up of 
more than 19 and less than 37 wires, take 37 wire list. 

Add 10% to prices for wire center or galvanized rope. 

“Where the requirements are severe, we recommend Monitor 
rope. It is the strongest and most efficient rope produced. 

“It is indispensable for heavy dbedeins, logging, stump pulling, 


derricks, coal and ore hoisting service.’ 


EXTRA FLEXIBLE STEEL HOISTING 
ROPE. — 


Hight strands of nineteen wires each make 
an extra flexible rope whose application is 
eonfined to a somewhat limited field. It is 
used on derricks and in similar places where 
sheaves are of very small diameter, and in 
flexibility is about on a par with the 6x37 
construction, differing only in the fact that 
it is not quite as strong, owing to its large 
hemp center. 


Fig. 252, 8 


Strands — 19 
Wires to the 
Strand — One 


Hemp Center. 
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CRUCIBLE CAST STEEL. - 
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Add10% to list prices for galvanized rope. 


SPECIAL FLEXIBLE HOISTING ROPE. 


Six strands of thirty-seven wires each make a 
special flexible rope which is largely used on 
electric travel cranes and for large dredge ropes. 
It permits the use of fairly small sheaves and 
bends over them easily. This rope comes in 


Fig. 253. 6 


diameters of %4-in. variation, but is much better Strands — 37 
: : Wires to the 
in the larger size than the extra strong on Strand —One 


account of the smaller hemp core. Hemp Core. 


LIST PRICES SPECIAL FLEXIBLE HOISTING ROPES 


(Standard Strengths, Adopted May 1, 1910) 


Six Strands—37 Wires to the Strand—One Hemp Core 
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Ropes composed of strands made up of more than 37 wires add 


10% to list price of 6x37. 


TILLER ROPE OR HAND ROPE. 


The 6x6x7 construction is known as tiller 
rope and is the most flexible rope manufac- 
tured. Its first applications were to the 


Fig. 254. Six plication today is for hand rope on ele- 
Strands of 42 Wires vators. This is made up of six strands of 
Each (252 Wires in forty-two wires each and seven hemp cores 
All) —7 Hemp Cores. and comes in diameters of ;4-in. variation. 


PRICES TILLER ROPE OR HAND ROPE 


: Approx. 
—tList Price per Foot— *. Weight 
Crucible Diameter Circumference per Foot 
Iron Cast Steel in Inches in Inches 
$0.33 $0.43 1 ’ 3 
27 -36 Va 2% 
122 .30 4 2% 
Auli ‘ .24 5p 2 
14 .20 ts 1% 
11y% cil % 1% 
10 “15 = Z 
09 14, 3% 1% 
08 12% ts 


steering gear of boats, but its greatest ap- | 


5 sive wear. ; ; tt Beery kr 
d to a limited extent for steering lines on yachts and _ 
.otor boats. Galvanized Crucible Cast Steel Yacht Rope, | 
ds, 19 wires to the strand, 1 hemp core, is preferred by} 
any for motor boats. E : $ = 
% and %-in. diameter Iron Tiller or Hand Rope is used 
starting and stopping elevators. This rope is also called Blev 
Shipper Rope. : se 
Tiller Rope of tinned or galvanized iron or steel is furnishe¢ 
Beit required. For this rope add 10% to the foregoing list prices. 


PLATTENED STRAND ROPE. ie 


Flattened Strand Ropes are used for heavy derricks, hoists. 
etc., where great flexibility and long life are required, ‘They are. 
_ made in a variety of types and steels. Those with an odd numbe 
ot oval strands are particularly difficult to splice. The best type 


Type C 


Z Filg.. 256; 
aa ; 2 pee 
; 4s that composed of 6 triangular shaped strands of wire, each 
strand made up of 12 large outside steel wires, 1 large triangular os 
inside iron wire, with 12 smaller round steel wires between. — 
iy This comes in the various iron and steels, but we give prices” ve 
ie, and capacities of Monitor plow steel rope only. 
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Type B—6 Strands, 25 Wires to the Strand, One Hemp Core 
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Type D—6 Strands, 8 Wires to the Strand, One Hemp Core 
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Standard strengths adopted May 1, 1910. 


Eighteen Ons seven wires each, one hemp core, 


-Non-Spinning Rope is necessary in ‘back-haul” or single line — 
lerricks, in shaft sinking and mine hoisting where the bucket 
or cage swings free. That of the best type is composed of s 
‘ _ Strands of seven wires each, laid around hemp core and coy- 


Fig. 256, 


ered with an outer layer of twelve strands of seven wires each, 
- regular lay. It is made in Swedes iron, crucible cast steel, extra 
i ‘strong crucible cast steel, and plow steel. With a rope of this 
‘ype the Vermont Marble Co., of West Rutland, Vt., hoisted a 
large block of marble, hanging free, 250 ft. without its making 
a half turn. (Fig. 256.) 
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FLAT WIRE ROFE. 


Flat wire rope is composed of a number of wire ropes called 
flat rope strands of alternate right and left lay, usually of 


crucible steel placed side 
by side and sewed to- 
gether with soft Swedish 
iron or steel wire. This 
sewing wire, being softer 
than the steel strands, 
acts as a cushion and 
wears out much faster 
than the strands them- 
selves. The rope, how- 


ever, iS very easily re-, 


paired. As a large reel is 
not necessary for wind- 
ing it, it is used princi- 


pally where space is limited. 


Fig. 257. Flat Wire Rope Made of 
Crucible Cast Steel. 


It comes in widths of %-in. variation. 
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Paint a 


THICK 
Approximate 
; iy Breaking Proper 
Weight per Stress* Working Load 
-/. Boot in Tons of in Tons of 
in Pounds 2,000 Pounds 2,000 Pounds 


8.90 55 8 Asus 

4x5 3.40 50 7.5 BY, 
8x41 3.12- 47 7 11344 
6x4 2.86 43 6 13% 

es, x34 2.50 38 5.5 113% 
Pe oex3 2.00 30 4.5 13% 
Be x21, 1.86 28 4 13% 
ms 3x2 1.19 18 2.5 ' agi, 


: Unless order distinctly specifies ‘to the contrary, the rule for 

_ thickness applies to size of strand before sewing. “A 

Wire rope is as flexible as new manila or hemp rope of the 
same strength, and when used as hauling, hoisting or standing 
rope is generally more durable. The working load for hoisting 
and haulage ropes should be about % the breaking strength; 
Standing rope about %4; in shafts and elevators from 1/7 to 1/10. 
3 Use the largest drums and pulleys possible, and have them 


truly aligned with the rope. To increase the capacity of hoisting 

rope increase the load but not the speed, as the wear increases 
with the latter. Do not “fatigue” the rope unnecessarily by 
repeated shocks. A wire rope should be discarded by the time 
half the diameter of the outside wire is worn away. 

Galvanized ropes have about 10 per cent less strength than un- 
galvanized, and the latter may be protected from the weather 
_by the use of one of the many oil, tar or grease mixtures. 

In wire rope the outer fibres of each wire going round the 
sheaves are in tension, and the inner wires are in compression 
vith a neutral point within the circumference of the rope. As 


erential stresses is to produce a crawling or creeping or 
liding of the wire upon each rope. It therefore follows that | 


reatly increased. In Enginecring &€ Mining Journal it is reported 
th t the same kind of rope well oiled made 386,000 turns over 
3 pulley before breaking, as against 75,000 turns when not 
Oiled; a difference in favor of oiling of over 500 per cent. In 
mine work when a rope is coated with cable compound once a 
week a steel wire rope of best grade 14%” in diameter with an 

ultimate strength of about 100 tons will last from 1 to 1% years. 


-* Crucible steel will average 30% to 50% stronger than the 
these conMpnis: a 


HANDBOOK OF CONS 


y 


eS spay ast tS 
To prevent kinking, the cage should be lowered to the bottom of 
the shaft and the rope removed, being allowed to hang loose 
to uncoil. : : 259 
In the Rookery Building, Chicago, 44 Swedish iron hoisting 


cables, 5” diameter, of six strands of nineteen wires each, four 


eables to an elevator, have been running twelve years, without 
replacement. They are lubricated twice a year and carefully in- 
spected each month. The hand rope in the same elevators, how- 
ever, wears out very rapidly on account of the abrasion caused 


by the eye holes. ; 


CABLE ON BROOKLYN ERIDGE. 


Cables in Order 
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2 607 120,232 47,840,000 25,292,890 212 7.3 
3 393 82,099 36,971,000 20,345,073 348.4 7.6 
4 356 74,111 34,134,640 18,923,469 255.3 7.6 
5 520 111,116 56,287,452 33,857,669 304.7 8.3 
6 509 109,475 58,071,000 35,149,894 321.1 8.4 


The life of street railway cable is likely to range from 60 to 
115,000 miles where the cable itself is between 13,000 and 33,000 
feet long. The average of 12 cables of which we have record is 
74,017 miles. 

A cable used on a Lidgerwood Unloader Plow on the Panama 
Canal work was installed April 12, 1909, and was first broken 
May 5, 1910. In the thirteen months it unloaded 1,830 nineteen- 
car: trains of spoil from Culebra. This is a record, as the pull 
on these cables ranges from 90 to 125 tons. The life of the cable 
on this work averages from 3850 to 500 trains. After breaking, 
the cables are spliced and used again. 

The principal causes of destruction of wire ropes are: ; 

(a) The wearing of the outer surface of the outside wires. 

(b) The fatigue of the steel where the rope is worked over 
small pulleys. 

As an example of the first case, the cable on cable tramways 
is worn by the grips; therefore, use a stiff cable with large wires; 
as an example of the second case, ropes used over small blocks 
break frequently; therefore, use a rope with small wires. The 
strength of a wire rope is about 10 per cent less than the sum of 
the strengths of the wires composing the rope. 

A wire rope-way was constructed for the Plimosas Line con- 
sisting of an endless rope 20,230 feet long supported at intervals 
of from 104 to 1,935 feet on notch sheaves. ‘“‘After the rope had 
been running about two years the splices commenced to give 
way at the points where the two cable strands are inserted into 
the rope to take the place of the hemp heart. * * * When 


d with old the new strands stand out somewha 

an the old ones and the wear is very rapid. * * 
le wire rope (19 wires to the strand) can be spliced 
th: t there will be little difference in the wear; but, in a rope 
seven-wire strands made out of plow steel, at the point jus 
above and below where the two steel strands are inserted into 
the core and take the place of the hemp heart, there is a spot 
(about an inch in length) where the rope is seven strands instead | 
of six on the circumference. This makes the diameter greater 
and inereases the wear on the splice. * * * Ina flexible rope — 


the strands can be set together with a mallet so that the splice 
cannot be noticed.” 


te 


as DIRECTIONS FOR SPLICING WIRE ROPE.* 


Wire rope is susceptible to the most perfect splice; a smoother — 
_ and better splice can be put in a wire rope than in any other kind 
of rope, for the simple reason that it is made with a view to this _ $ 
_ purpose. It has the desired number of strands and a hemp core — 
which provides a place for fastening the ends. It is a plain, 
simple process, and but the work of an hour for any one to — 
learn. 
To Get the Length of the Rope to Be Spliced Endless. 

In most cases the ropes can be applied endless, and in such 
cases the ropes can be forwarded spliced ready to go on. Ropes 
ready spliced can be procured by giving the exact distance from 
center to center of shaft, and the exact diameters of the wheels 
on which the rope is to run. .This measure can be got best by 
stretching a wire from shaft to shaft, marking the distance from 
center to center of shaft and carefully measuring the wire. 

In cases where the endless rope cannot be put on, the rope has 
to be put around the sheaves, hove taut by pulley blocks, and 
the splice made on the spot. See Fig. 1 in diagram of splices. 

The Necessary Tools. A hammer and sharp cold chisel for 
cutting the ends of strands; a steel point or marlin spike for 
opening strands; two slings of tarred rope with sticks for un- 
twisting rope; a pocket knife for cutting the hemp core; a 
wooden mallet and block. pee 
Z First. Put the rope around the sheaves, and heave it tight — 
with block and fall. (See Fig. 1.) The blocks should be hitched 
far enough apart so as to give room between to make a (20-ft. 
splice. A small clamp may be used to prevent the lashing 
_ from slipping.on the rope where the blocks are hitched. (See 
Fig. 1.) Next, see.that the ropes overlap about 20 feet; about 
- ten feet each way from the center, as shown by the arrow lines 
in Fig. 1. Next mark the center on both ropes with a piece of 
‘ chalk, or by tying on a small string. Now proceed to put in the 
splice, with the blocks remaining taut when it is necessary; but 
the better way is to remove the blocks, throw off the rope from 
¥: the sheaves, let it hang loose on the shafts, and proceed with 
_ the splice on the ground or floor, or scaffold, as the case may be. 


i 
ca: 
a 


e * Abstracted from zatalogue of Broderick & Bascom Rope Co. 


ee 


Second. Unlay the strands of both ends of the rope for a dis- 
tance of ten feet each, or to the center mark, as shown in Fig. 2. 
Next, cut off the hemp cores close up, as shown in Fig. 2, and 
bring the bunches of strands together so that the opposite 
strands will interlock regularly with each other. (See Fig. 3.) 
' ~hird. Unlay any strand, A, and follow up with strand 1 of 
the other end, laying it tightly in open groove made by unwind- 
ing A, make twist of the strand agree exactly with the twist of 
the open groove. Proceed with this until all but twelve inches 
of 1 are laid in, or till A has become ten feet long. Next, cut off 
A, leaving an end about twelve inches-long. 

Fourth. Unlay a strand, 4, of the opposite end, and follow 
with strand D, laying it into the open groove as before, and 


Fig. 5. 


Fig. 258, 


treating this precisely as in the first case. (See Fig. 3) Next, 
pursue the same course with B and 2, stopping four feet short 
of the first set. Next, with 5 and EH, stopping as before; then 
with C and 3; and lastly with 6 and F. The strands are now 
all laid in with the ends four feet apart, as shown in Fig. 4. 

Fifth and Last. The ends must now be secured without enlarg- 
ing the diameter of the rope. Take two rope slings or twisters 
(see Fig. 5) and fasten them to the rope as shown in Fig. 6; 
twist them in opposite directions, thus opening the lay of the 
rope. (See Fig. 6.) Next, with a knife, cut the hemp core about 
twelve inches on each side. Now straighten the ends, and slip 
them into the place occupied by the core; then twist the slings 
back, closing up the rope, taking out any slight inequality with 
a wooden mallet. Next, shift the slings, and repeat the operation 
at the other five places, and the splice is made. 

{f the rope becomes slack, in time, and runs too loose, a piece 


e piece of rope. - and the otee splice te join the 
together. : 


Diameter of 


“List” for Rope 
Splicing in Inches 
$2.50 tol 


3.00 1% to1% 


making splice. These prices apply only on wire ropes pene 
at the works of the manufacturer. 
MANILA AND SISAL ROPE. sa 


Manila and sisal rope are usually classed as “regular” rope on 
Se Tope having three strands, four strand rope, bolt rope or espe- 


yarn selected and woven with great care. The prices are com- 
puted from a “base” which varies with the season and according | 

_. to the condition of the trade; this base averages 8 cents per lb. 
_ The table below gives the standard sizes, weights, etc. 


MANILA ROPE 


§ Weight Strain ; 
7. of 200 Borne - 
Size in Faths. by New Length of © 
Circum- Size in Manila Manila Manila Rope 
ference Diameter in Lbs. Rope in One Pound 
¥y in. 2 Ze 620 boat. 
ys in. 29 1,000 41 ft. 
% in, 4 1,275 atte 
% in. full 50 1,600 24 ft. 
ys in. 5 1,875 18 ft. 6 A 
ys in. full 75 2,100 16 ft. 0 in. 
¥ in. 0 2,400 13 £t--4 
ys in. 125 3,300 Ooh een 
5% in. 160 4,000 BEE eA: 
% in. 198 4,700 (ay ah 
+ in. 234 5,600 5 ft, 1 
%® in. 270 6,500 4ft. 5 
tein: 324 7,500 3 fie oe ee 
175 in. 378 8,900 Sat, ecm 
1% in. 432 10,500 Pay 
1¥ in. 504 12,500 2ft. 5 i 
13; in 576 14,000 Qo lemmat 
1% in 648 15,400 1 ft; 10 i 
1% in 720 17,000 ube yh. tI 
1; in 810 18,400 Ait 6, i 
15 in 900 20,000 ASO ee i 
1% in 1,080 25,000 lip Bl 
in 1,296 30,000 ees 
2% in 1,912 33,000 9% i 
2% in 1,764 37,000 8 i 
2% in 2,016. 43,000 1 
25% in. 2,304 50,000 6% 
2% in. 2,590 56,000 5% 
in. 2,915 62,000 in. 
3% in. 3,240 68,000 4% in, 
3% in. 3,600 75, ;000 4 


prices of rope are as follows: 


; ular Rope, 3; in. diameter, 1%. over pase: ig 
$ % in. and 75 in. diameter, 1c over base. ? 
% in. diameter, 144c over base. 

- ys in. diameter and larger, base. 


our Strand Manila, 5 in. diameter and under, le over base. ‘ 

anila Bolt Rope, 2c over base. E 
Towing Hawsers, up to 18-in. circumference and any lenethe base. : 
; Tarred Sisal Lath Yarn, AS (110);medium (130), base. 

fine (200), %c per lb. over base. % 
_Tarred Sisal Fodder Yarn, 24 and 21 0z., base, 18 oz., 14%c above 
ase. 

_ Drilling Cables, 1c above base. 
Sand Lines, 1c above base. 

Jute Rope (unoiled)— 


A in. diameter and larger, base. 
to in. diameter and larger, %4c above base. 


’ 


TABLE 146—MANILA TRANSMISSION ROPE. 


: i ; snidiests 
Approximate -Approximate Length in 


Wt.in Lbs. Breaking Ft. Required 
per 100 Ft. Strength for Splice - 


Price lic to 15% cents per pound. 
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- Mr. George J. Bishop in 1897 made some records to determine 4 
the life of manila rope in pile driving. The drum cf the engine 


and the sheave on the top of the leads were 14” in diameter. The 
sheave at the front of the pile driver was 10”. The hammer 
weighed 10,000 Ibs. The rope was of three different makes of 142” 
diameter. Common manila three-ply rope made the best showing. 
The length of rope was 125’, and its weight ranged from 74 to 
95 lbs.; average 85 lbs., or nearly 0.7 lbs. per feot. The price 
of the rope was 6% cents per lb., or $5.53 per average rope. Ten 
ropes were used up in driving 1,335 piles to an average penetra- 
tion of 20’; hence, each rope averaged 135 piles at a cost of 
4 cents per pile per rope. However, 5 ropes averaged only 101 
piles each, and 5 averaged 166 piles each. 

The Plymouth Cordage Company in 1910-11 conducted a series 
of tests on various brands of rope to determine the extent to 
which manila rope might vary in quality. An average Plymouth 
cordage sample was used as a standard and from this the varia- 
tions plus or minus, in size, weight and strength were plotted 


25 
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& Mee 
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Plymouth LZ \ i Aterage Si 
Cordage \ 


~ > (GG elas Lo 
i5 Samal 
20 \ 


< 
2 eo =i] 
5 30 Size 
pour Seatac Weight 
32 35 “+-—- Strength 

+ allel im 

45 Fi i 

Ne 23. 45. O. HBL ON Ie Te TS aS MO 7g lomeco mel 


Specimen Numbers. 


Fig. 259. Diagram Showing Variation of Wire Rope from Standard 
Plymouth Cordage. 


{ 


on the accompanying diagram. Twenty-two samples of rope 
nominally 3 ins. in circumference, made by various manufac- 
turers, were tested. The strongest rope failed under a load of 
9,010 lbs., while the weakest was able to stand only 4,946 lbs. 
Glancing at the table it will be seen that in several cases where 
the size curve shows a decided rise the weight curve dips. It 
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SAND BLAST MACHINES 


A portable sand blast machine, 20 ins. diameter, 52 ins. total 
height, fitted with water trap and pressure gauge, helmet to pro- 
tect operator, nozzle holder and 24%x5 ins., hard iron nozzles, 
costs about $190. A machine of this kind may be used for many 
purposes, among them to clean or 
finish concrete surfaces. <A 2-in. 
hose connection is regularly fur- 
-nhished with the machine, but a 
1-in. sand blast hose, costing about 
$1 per ft., would facilitate opera- 

~tions. To furnish air at 50 to 60 
lbs. pressure would require a com- 
pressor having a capacity of 120 
cubic feet of free air per minute, Fig. 260. Portable Sand Blast. 
which would be a 10x10x10 steam 
driven machine. Two to three feet of surface may be cleaned per 
minute. 

Ai the United States Naval Station, Key West, Fla., steel sheds 
were cleaned and painted by compressed air. These sheds were 
used to store coal and the action of heat and the impurities in 
the coal, combined with the salt water used for extinguishing 
spontaneous combustion fires, rapidly corroded the steel and ne- 
cessitated a thorough cleaning and painting every time the sheds 
were emptied. The following outfit was purchased and cost 


~~. $2,090: 


1 horizontal gasoline engine, about 20 H. P. : 
1 air compressor, capacity about 90 ft. of free air per min. com- 
pressed to a pressure of 30 lbs. per sq. in. in one stage, belt 
connected to engine. 
rotary circulating pump, belt connected to engine. 
galvanized steel water tank. 
air receiver, 18x54 ins. 

(The above apparatus was all mounted on steel frame wagon 

with wooden housing.) 

2 sand blast machines, capacity 2 cubic feet of sand each. 

2 paint spraying machines, one a hand machine of % gal. ca- 
pacity for one operator, the other of 10 gals. capacity for 
two operators. 

100 lin. ft. of sand blast hose. 
200 lin. ft. of pneumatic hose for sand blast machines. 
400 lin. ft. of pneumatic hose for painting machines. 
100 lin. ft. of air and paint hose for painting machines. 
4 khaki helmets, with mica-covered openings for the eyes. 
200 lin. ft. of 2-in. galvanized iron pipe. 


pte 


Cleaning by hand cost over 4 cents per square ft. The labor 
cost per day of cleaning by machine is shown on the following 
page. 


Square feet of surface were cleaned at a cost for lz 
-68 and for gasoline of $16.15, or at the rate of less t 
cents per square foot; 9,000 square feet of surface we 
nted at a cost for labor of $28.16 and for gasoline of 
or at the rate of % cent per Square foot. The interest, depr ia 
tion and repairs to plant would add an inconsiderable amount t 
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SAW MILLS 


A light weight medium sized portable mill with standard i 
equipment, including variable friction feed, cable drive, mud 
sills, self-oiling and self-aligning mandrel boxes, binding pulley 
and frame for drive belt, 2 cant hooks, monkey wrench, oil can 
and belt punch. Fig. 261. 


Fig. 261. Eclipse No. 01 Saw Mill. 


SPECIFICATIONS 


Will swing 56 in. saw. 

Husk, 4 ft. 1 in. x 5 ft. 11 in. long. 

Mandrel, 2% in. diam., 72 in. long. 

Mandrel pulley, 24 in. diam., 10 in. face. 

Carriages built in standard lengths, 20, 25 and 30 ft. 
Knees, open, 38 in, 

Feed, 1% in. to 2% in. to each revolution of saw. 
Capacity, with 15 H. P. engine, 3,000 to 5,000 feet per day. 


Price with 20 ft. carriage, 55 ft. ways, f. 0. b. N. pte (not in- 
cluding saw) .. 


GOS SPINES ete co ees o ccece ela eee wieseliniatercud aierniemietete > 2.00 
Third head block with dogs......... Fay HES oT EAS ioe sieve 16.00 
Moot receder and SawUse TOLL. .r. coatckes oles eee ae ee 40.00 
Honvercarhla le sper st OOln ew ec cee clekeceee excels 'e)s\ ciersee ace 3.50 
Axles and wheels for log carriage.........0..c0ccccceee eae 9.50 


Weight, net, 5,316 lbs. 
Weight, boxed, 7,531 Ibs. . 
Cubic feet space, boxed, 348 cu. ft. 


An extra strong portable mill with standard equipment. 


. SPECIFICATIONS 


Will swing 62 in. saw. 
Husk, 4 ft. 4 in. x 9 ft. long. 
Mandrel, 3x78 in. = 
Mandrell pulley, 24x12 in. ; 
Carriage cre hstet 20, 25 and 80 ft. 

Feed, % to 4 

Knees, open, 4" in. % 
Capacity with 20 H. P. engine, 5,000 to 8,000 ft. per day. > 


Weieht, net, 7,096 Ibs. 
Weight, boxed, 8,885 Ibs. 
Cubic feet space, boxed, 400 cu. ft. 


Inserted tooth saws, 54 in 
Inserted tooth saws, 56 in 


5 
ao 
ae 


iG 
a 


vy Fig. 262 illustrates a well-known type of rip saw which 
comes in various sizes as per specifications. 


Fig. 262. Wood Frame Rip Saw. 


Size No. 1 wood frame saw table, without. countershaft. Price, — 
f. 0. b. factory, $48. 


SPECIFICATIONS, 


y These machines have hardwood frames, well seasoned, carefully 
_ mortised and firmly bolted together. 
x The Top is made of narrow strips of different wood glued 
together, being fastened to cross girts cannot warp or split, and 
is raised. or lowered by crank and screw at front and locked in 
ae place by finger wheels at side, heavy hinges being used at the 
_ rear of the machine, 
_ he Saw Arbor is of the cone bushing, self-oiling type, having 
__ connected babbitted boxes with the pulleys placed on the outside 
unless ordered otherwise. 
_ 4& Square Ripping Gauge is furnished and one 14” saw, which 

extends from 2 to 34%,” above table, according to machine ordered. 
/ A Bevel Rip Gauge in place of the regular rip gauge can be 
_ furnished when so ordered, at a slight additional cost. 
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- SAWS—PORTABLE — 


a 


; Ay 
A small portable circular saw, mounted upon a durable frame, 
sts $12.00, and may be run by a one-cylinder farm engin 
costing about $75.00. These saws are invaluable where the con- 
uction of wood frame buildings is concerned as well as being — 
constant demand by the farmer for use about his place. 


j 


in 


“SCALES | 


Counter scoop scales weighing up to 5 lbs. cost from $2 to $5. 


Portable Platform Scales adapted to the weighing of all kinds 
of general merchandise. 


Capacity, Ibs ........ .. 400xy% 800x% 1500x% 2500x1% 
Size of platform, inches. 16x22 17x26 21x28 26x34 
Weight, approx. pounds. 125 200 300 400 
Price without wheels... $13.00 $20.00 $30.00 $48.00 
Price with wheels...... 15.00 22.00 33.00 51.00 


Wheelbarrow scales, with runs on both sides for wheelbarrows 
and hand trucks. 


Capacity, pounds ........ 1,000 1,500 2,900 2,500 
Platform, inches ....... 42x30 42x30 44x85 45x36 = 
Price without wheels... $42.00 $48.00 $49.00 $69.00 
Price with quick weigher 66.00 Shes i Parties 

~-Price with wheels...... 45.00 51.00 60.00 75.00 
Price with quick weigher 69.00 eeecre eustets 5 


A Steel Pitless Wagon Scale which can be easily moved at a 
cost of $20 to $30, complete with frame and scale costs as 
. follows: 


4 ton, weight 1,400 Ibs. Price...... shine aa. ee $100.00 
Seton, weleht 1 500 DS. s-Priceniacarirenii ey a cae eee ee 110.00 


Standard wagon and stock scales without timber or foundation 
cost as follows: \ 


Capacity, tons: .fh..<0.0 3 5 10 15 20 
Size of platform feet... 14x8 14x8 18x8 22x7 22x7 
AMC Oe vaitisisis eucls cee ec eiehe $80.00 $100.00 $120.00 $210.00 $250.00 


A Car Scale of 10 tons capacity, with a platform 4’ 6”x8’, 
costs, without platform, framing, or material for pit, $150. The 
frames take about 1,000 feet B. M. of lumber ana cost erected 
about $45. The foundation, including the boxing of the pit, will 
cost from $75 to $100. 


A Steelyard or Weighmaster’s Beam with a capacity of 2,000 
lbs., beam 7’ 10” long, weighing 127 lbs., costs $28, 


Fig. 263. 


A Track Scale (Fig. 263) for wei 


: ghing of material in small cars 
1s as follows: i , 


/ 


7 
aalir age A 


OS Rueaipeced: ernie mle Ue hates sie ieus) shevarstel tele %GVaieleasi'c: secte tonic’ wikis eve 


8.7 tons rails 
15 ties at $0. 


- No piles were used in foundation. 


The cost of 50-ton track Scales, 42 ft. long, on the Northe1 
_. Pacific, in 1899, averaged as follows: 7 


ex" 


z PNotal - Person teea a waa eS 
e The cost of 80-ton track Seales, 50 ft. long, in 1905, was a 
follows: § 


ee 
Seales and materials 
Labor ($500 to $700) 


Total 


Ber Git pee aieeen dT TRIE AO STL: Ts $1,250.00 
SBE Sins PE, ee ae OTE 650.00 
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P ANT 
SCARIFIERS 


; A scearifier illustrated in Fig. 264, which can be pulled by a 
10-ton roller, and whose depth of loosening can be regulated 
by the man in charge while in operation, costs $500. 


Fig 264. 


Another type of scarifier, built on the same general lines as a> 

road machine, is shown in Fig. 265. This machine has 18 teeth, 

~. 1x2 ins.x20 ins. long, with a cutting depth below frame of 9 ins. 
The extreme width of cut is 4 ft. 8 in. The machine is reversible 


Fig. 265. New Scarifier. 


and is 13 ft. 8% ins. long, axle to axle, weighs 2,900 lbs., and | 
costs $500, f. o. b. New York state. 

One of these machines was recently tried out on a hard ce- 
mented macadam pavement. Previous to the use of the scarifier, 


the work of ripping up the pavement was done by hand at the 
following cost: 


oe 


ae 


per Slievrvnnececervnenssrstnvnnvene 


erat on machine + 
‘Sh: TOLEUEUG N= 7a OC) FCs) Sa a On Ne Rea ee 
eg ler operator ......... : 


elias) pieite) iw, ats is cleis ts sls a = 


Si Or Sea 1S. (ei(ehs) 4. 6 oie ale 6 shut io <e).8\:\ 10/186) e-fe: 


Si elate teh UC rt ehh ie 9: wiis 167s ha Se, 


yst per day for ree ft. Gh TOA] LO etE- Wide catac) sven ns hae 
Cost per mile CO tego 370 nada Osman ao os 


SCRAPERS 


(See Grading Machines, page 335.) 


SCREENS 


Pordinary sand and coal screens cost from $3 to $12 each. Re 
olvine screens with rollers and gears, but no frame nor dEine 
vIn 
mechanism cost as follows: 


Price 
$160.00 


Screens in permanent plants should be made of the best steel. 
A carbon steel screen of %-in. plate, after handling 10,000 to 
000 yards of crushed trap rock, was reduced to % inch at the 


nt where the chute delivered it. The holes had been enlarged 
rom 15 inches to 1}% inches, and from 2% inches to 2% inches. | 
A ¥%-inch rolled manganese steel plate screen replaced the first — 


ereen, and after handling 10,000 cubic yards showed no appress 
ciable wear. 


Wood 
Wood 
Steel 

- Steel 
Steel 
Steel 


Material 


Steel 
Steel 
Steel 
Steel 


Material 
Steel 


Material 


SKIPS SIMILAR TO FIGURE 266. 


Listed Weight 
Capacity ~ Size (Lbs. ) 
1 cu. yd. 5/x5'’x14” 650 
2 cu. yds. 6’x6’x18"” 750 

2% cu. yd. 4'x5'x10” 600 
30 cu. ft. 5’x6'x12” 700 
2 cu. yds. Ox (7x p 750 
3 cu. yds. EO IS 800 


Fig. 266. 

SKIPS SIMILAR TO FIGURE 267. 
Listed Capacity Weight 
(Cu. yds.) Size (Lbs. ) 

1 4’ x5’x18” 725 

1% 4’6”x6’x18” 850 

2 5/6 x22” 1,350 

3 6° x7’x24” 1,700 


Fig. 267. 


SKIP WITH BAIL AND CLOSING FRONT. 
Listed Weight F 
Capacity (Lbs. ) Price 
4 cu. yds. 2,500 $190.00 
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Ger SLEDGES AND HAMMERS 


Ft Weight Length Width Handle Price 

Style (Lbs. ) of Head of Head Length Each 
Stone. f..c00s sine 8 Ty” 23," 36” $1.50 
NUOUNE sicis.-5 coleps eps te 12 gv 23%" 36” 2.25 
QePACE! es. oe 5 epee 15 qe 344” 36” 2.75 
DaEACE*) sie eg ccs 8 6” 234” 36” 1.50 
Handdrill ...... 5 ile 2” 14”7+ 1.25 


All weights given without handle, for which add % to 1 lb. 
Cost of handles, $1.50 per doz. 


Double Face and Cross Peen oil finish sledges and hammers, 
5-lb. to 24-lb. weight, 7% cents per lb.; striking and drilling 
hammers, long pattern, 3 to 4% Ibs., 10 eents per 1lb.; 5 to 14 
lbs., 71% cents per -lb.; stone sledges, 10 to 24 lbs., 7% cents 
“per lb. 


_Bricklayer’s Hammers. The following are net prices for brick- 
layer’s hammers, in quantities, at Chicago: 


Weight Price per Dozen 
Without Handle Plain Eye Adze Eye 
ee ilb. 2.02. $4.95 $5.85 
1 Ib. 8 oz. 5.40 6.30 ) 
2 lbs. 5.85 6.75 
2 lbs. 8 oz. 6.30 7.20 


Nail and Riveting Hammers, Etc. The following are net prices 
in Chicago for quantities of nail hammers and riveting hammers: 


NAIL HAMMERS. 


No Weight, Each Price, Fach Price per Doz. 
0 1 Ib. 12 oz. $0.625 Z $6.25 
1 1llb. 402. -45 4.50 
1% T1b. 425 4.25 
2 13 oz. 40 4.00 
3 7 Oz. 2375 3.75 


The hammers are made of solid steel, polished with adze eve 
and plain or bell face, as desired. 


RIVETING HAMMERS (PLAIN EYE). 


No. Weight, Each Price, Each Price per Doz. 
0 4 oz. . $0.275 $2.75 
1 7 oz, 2275 2.88 
2 9 oz. 30. 3.00 
8 12 oz. 30 3.13 
4 15 02 383 3.25 
5 1lb. 202 .35D 3.50 
6 1lb. 602. Bes (i5) 3.75 
uf 1 1b. 10 oz. -40 4.00 


Sewer Builders’ Mauls. Net prices for mauls for sewer build- 
ers, etc., with selected hickory handles and iron bound head, 
range from $1.40 each for 6x8 and 6x9-in. sizes to $1.50 each for 
7x9, $1.60 for 7x10 and $1.70 for 8x10-in. 


1 Blacksmiths’ sledge. ?Striking hammer. 


_ 
3 
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_ gpRINKLERS~ 


SPRINKLING CARS AND WAGONS, OIL DISTRIBUTORS AND | ; 


4 _ 
a TANK WAGONS. 
; PLATFORM SPRING GEAR SPRINKLING WAGONS. 
Capacity (Gals.) ' Weight (Lbs.) Price 
8 500 2,600 $300.00 
600 6 2,750 325.00 
1,000 3,300 — 350.00 | 
Cut under reach gear. zs 
> Capacity (Gals.) Weight (Lbs.) Price 
600 2,750 $254.00 


All of the above fitted with 4-inch tires. Add $12.00 for 6” tires. 

The above wagon fitted with a tank pump, one piece of hose 
15 feet long and one piece of hose 12% feet long costs $25 extra. 

A steel tank holding 12 barrels mounted on a steel wheel truck 
fitted with traction engine tongue and horse tongue costs $96. 
The same tank unmounted for use on a farm wagon costs $57.50. 


3 ‘ Fig. 268, 


A brake for the outfit costs $6. A single cylinder suction pump 

with hose and strainer for the tank costs $13, and a perforated 
pipe sprinkling attachment $35. 

A 600 gallon tank-wagon for carrying tar, oil or asphalt road 

; binding material fully equipped with driver’s seat, pole and whif- 

28 fle-tree costs $400. Equipped with fire box for keeping contents 


warm, $500. : 
583 2 


va Piaiciers with wileels fitted with 8-inch tires ana having 
: ‘the rear axle longer than the front, so that the wheels overlap, 
rea resulting in a rolled surface of 14 inches on either side, costs 
380. - = i 
| A.one-horse sprinkler cart (Fig. 269) holding 150 gallows and is 
- weighing 780 lbs., costs $90. : = 

An improved road oiler with a seat for the Spenater in is rear 
of the wagon, where he is best able to observe and control the 
supply of oil, complete with 6-inch tires, steel tank, ete., holding 


Fig. 269. 


600 gallons, costs $350; if fitted with steam coils, $375, and if 
2 fitted with heating furnace, which is necessary when spreading 
oe heavy oils, $500. 
An oil sprinkler and distributor for surface oiling of roads 


and distributing bituminous binder consists of two horizontal E. 
_ cylindrical tanks with ducts leading to them from the tank 
P wagon, and with a seat, and flow regulating levers. This can be 5 


attached very easily to any tank wagon or cart and costs $150. 


ae f a *, 
al ia 
Ss > 
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s ea. ee 
nD Mg 4d 5 
POUNGS 42. ees St Ep 27 40 5% 
round, light... 10 s13% 27 40 6% 
Square ..... ses 82 27 40 6% 
square, light... 10. -xI3 27 40 7 
SQuUates. 7... ee LOL el 21, 51 61 5% 
Square’ .....<. 83x12 51 62 5% 


Fig. 270. Concrete Facing Spade. 
_ Concrete Facing Spades similar to Fig. 270 cost about $2. 50 
i. each. 
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o.. Fig. 271. Ore and Concrete Shovel. 


Ore and Concrete Shovels (Fig. 271) with a drop tempered 
Bent and annealed blade, well suited for concrete, come in sizes 
2 to 6, inclusive, and cost $9.50 per dozen. 


Fig. 272. Nursery Spade. 


_ WNursery Spades (Fig. 272) cost $11 per dozen; ditching spades — 
_ (Fig. 273) and concave drain spades (Fig. 274), 14 to 18 inches 


Fig. 273. Ditching Spade. 


Rone: cost $9 per dozen; post spades (Fig. 275) cost $12 per 

a and marl gouges (Fig. 276), 10 to 14 inches long, cost 
“$5 to $7 per dozen. 

No. 3 to No. 6 Scoops (Fig. 277) cost $7 to $9 per dozen. Iron 
creening or potato scoops (Fig. 278) cost $12 to $15. Snow 

ovels (Fig. 279) cost $9 per dozen. - ; 


Hand Shovels. Net prices for standard railroad co 
mining shovels, at Chicago, in quantities, are as 
prices for four grades: (1) Hxtra grade made 


Sa ee 
Sy 


Fig. 274. 


Concave Drain Spade. 


Fig. 275. Post Spade. 


Fig. 277. Scoop. 


_Fig. 278. Screening Scoop. 


\ Mm) 


Fig. 279. Snow Shovel. 


crucible steel, finely finished with best white ash handles; (2) 
first grade shovels, also made of crucible steel, and grades (3) : 
and (4) made of open hearth steel. The net prices in Chicago © 4 
‘on these four grades are as follows: — : 


its Sah a 


oo 1 te on os 

Sas Ss OS Zo son 
Om o& Bw oO, 4 On 

de eens tere : 

a a a ae Say 
11% $8.91 $7.83 6.48 

9% 12% 9.18 8.10 2 5 

10% 12% 9.45 8.37 Bea4 


The above prices are for black finish; for polished add 50 ce 
- per doz. Shovels with square or round, points, “D” or 1 


ay 


Fig. 280. D Handle, Round Point Shovel. 


Fig. 282. Long Handle, Round Point Shovel. 


handles are all the same price. The size No. 2 is the one com- 
monly used. For sewer or brick shovels made in No. 2 size, but 


having a shorter and heavier blade for clay and other heaviemy : 
tnt 
ee 


eS 


material, net prices are as follows: 


Fe Hach Per, D0zZ.peae 
RCORAMRETAGC Geass ekinsdilcc cowie octane, 25.00 $10.00 
.648 6.48 


Second grade ........+eerseeecrerscrees 


Ze The net prices at Chicago for spades, plain strap, polished, ST ites 
c= handle or long handle, are as follows: For size No. 2; Extra 
grade, $9.18 per doz.; fourth grade, $5.40 per doz. Hxtra grade _ 
shovels made the same as “D” handle moulders’ shovel, but with 
rraighter, stiffer and heavier blades, for finishing conerete in- 
idewalks, in forms, etc., sell for $13.86 per doz. Litt se 
2 ; J 


TELEGRAPH SHOVELS AND SPOONS. 


/ a % 
Telegraph shovels made of fine crucible steel with white 


a grained ash handles, and extra length 22-in. straps and black 


ff. 0. b. Chicago. - 
age Extra Grade First Grade _ 
hate! Length of Handle ! per Doz. per Doz. 
& a6" $12.69 $11.07 
we 7 Aleta ge 12.15 
et 8’ 14.85 13223 
9’ 172002 = 15.39 
10’ 19.17 16.65 


The net prices in quantities for telegraph spoons with regular 
9-in. straps and black finish are as follows: 


vee) 


Extra Grade First Grade 
_. Length of Handle per Doz. per Doz, 
Sea $12.42 $10.80 
= 13.50 11.88 
BSS 14.58 12.96 
9 16.74 ‘ 15.12 
10 18.90 17.28 


The majority of all telegraph shovels and spoons sold are those 
with 8-ft. handles. 


DITCHING AND DRAIN SPADES. 


The net prices at Chicago for ditching and drain spades are 
as follows: 


Extra Grade Third Grade 
Length of Blade per Doz. per Doz. 
14-in. $11.34 $8.40 
16-in. 11.01 8.70 
See 18-in. , 11.88 2 9500 
: 20-in. 12.15 Ans 


Skeleton ditching and drain spades. made of solid cast steel 
with solid sockets, especially adapted for mucky and sticky soil, 
can be bought at the following net prices in Chicago: Ditching 
spades, square point, 64%x18-in., $22.80 per doz.; drain spades, 
round point, 4%x18-in., $21.60 per doz. Drain cleaners, with 
6%-ft. handles for finishing tile ditches, can be bought at the 
following net prices: 


+ 


Size of Blade 


Length (Ins.) t Width (Ins.) Per Dozen 
15 4 $10.80 
15 5 z 11.10 
15 6 11.40 


STEAM SHOVELS. 


(See also Locomotive Cranes, page 410.) 


Steam shovels aré built weighing as much as 140 tons, but 
about the most powerful steam. shovel regularly built weighs 
95 tons. For general work a 5-yard dipper may be used, but for 


_ finish, can be bought in quantities at the following net prices, 


ore or ‘ateean extra WeAyy one of 2% or 3% yards 
ty is better. The clear lift from the rail to the bottom — 
open dipper door is 16 ft. 6 in. and the maximum width 
ut 8 ft. above the rail is 60 ft. This shovel has a record out- 
put of four to five thousand yards per day. A steam shovel 
adapted to extra hard conditions is the 80-ton; the bucket used is | 
generally 3 cubic yards for rock work or 4 yards for earth. The 
clear lift is 16 ft. and the width of cut 60 ft. A 70-ton shovel is. 
the one most in demand for heavy work under average condi- 
_. tions. It carries a 2 to 3%-yard dipper; the clear lift is 16 ft. 
6 in.; width of cut, 60 ft. For work where the depth or amount 
of excavation is not great enough to warrant a 70-ton shovel a 
60-ton is more economical. A 2%-cubic-yard dipper is generally 
used; clear lift, 15 ft.; width, 54 ft. A 45-ton shovel is designed 
for use on fairly heavy work, but where lightness and ease of 
Ef transportation are essential. Capacity of dipper, 2 yards; clear — 
 idift, 14 ft.; width of cut, 50 ft. A 40-ton shovel is designed 
a for lighter otk or sewer excavation. 
» 
wt 


4 


The price of steam shovels is as follows: 


Weight Price 

ORE OTSEG Me crslipioliol's il akan s Lieto: sp slaial/aW sy aise jeresetple ise nO Cec tr te53 - $14,500.00 

DIAC OTIS eee eee ote Oe ateu ceric bia boatele oye eecancher ene ON ecwtarht abers ete 12,700.00 
‘ Ss ONO Aceh cael Gleteee CBee aS OID ONG nl Ae OO Chere 11,250.00 
MAC OUIS) see seater steven ett eel tie aie te (siete nti oleate "are ate ei mtalelnceha 's lexeter aieielars 9,250.00 
7 COMLOMMS arsed eile fokses ehetedalate Foxe .oek-lecnod ote kona ol scey date oor: onsets 8,500.00 — 
5 CHS THORS co pe oicAee HO LR Oe, OTOP CIO Eel OO OO ae 7,000.00 — 
% ORC ON Sarteeetscel agen eieral totes aiegd isveVoh a+ oti avatyl = "cietelern enetnist Manca too 6,500.00 
ss 
¢ Shovels fitted with motors cost from $1,000.00 to $2,500.00 more 
than steam-driven shovels. 
a From observations madé by the author on half a hundred 
steam shovels in actual operation during a considerable number 
+ of weeks the working capacities shown in Table 149 have been 
5 recorded. From these observations the average number of cubic 
yards per day excavated by all shovels in all materials was 934. 
his is perhaps less than may be expected on a well-managed 
job. A shovel should load a dipper 60% full every 20 seconds’ 


while actually working. About 50% of the time the shovel is 
held up by various causes, such as waiting for trains, moving 
ahead, waiting for blasts, and making repairs. With a 21-yard 
dipper a shovel sous, therefore, excavate 1,350 cubic vards in 
10 hours. 

_ The maximum width of cut given by shovel manufacturers 
is far greater than the actual average as recorded in observa- 
tions made by the author. 70 to 95-ton shovels make an average 
eut of 28% ft. wide. With a 30 or 40-ton shovel the average 
re: cut is not much more than 20 ft. in width. 

- For low bank work in average earth, where the amount to be 
excavated is small, 20 to 35-ton shovels, usually fitted with 
_ traction wheels, but which can be arranged with railroad trucks, 
cost as follows: e 


ss £6 
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Shipping Dipper Clear Height of Litt 3 

Weight Capacity Traction Wheels’. R.R. Trucks Price 
22 tons % cu. yd. PQ 22 UPR $4,750 
82tons . 1% cu.yd. 12’ 8” abeaaty@ oe 


Shovels of small size usually have vertical boilers. 

A 35-ton shovel, with a very high crane which increases the 
width of cut about 7 ft. and the height of lift about 6 ft., costs 
$5,800.00. These are regularly equipped with a 14-yard dipper. 

Revolving steam shovels on traction or railroad wheels (Fig. 
283) are as follows: 

Clear Height of Lift 


Size Shipving Dipper Traction 2iRe 

No. Weight Capacity Wheels Wheels Price 
0 15 tons % cu. yd. 8’ 4” 9? $3,750 
1 24 tons % cu. yd. 10’ 6” ae oe 5,000 
2 35 tons 1% cu. yd. 10’ 6” TE 6” 6,000 


A No. 1 shovel of the above type was designed for general 
use on such work as real estate development. For excavating 
small sewers about 8 ft. wide and 10 to 16 ft. deep a very 
narrow dipper of %-cubic-yard capacity and a dipper handle 
about 30 ft. long are used. In very sandy soil where many 
shifts from place to place are necessary, and where frequent 
curves are encountered, this shovel is not a success, according 
to observations made by the author, but in firm earth where 
the sewer is long and continuous it is very efficient. 50 to 75 
lin. ft. of trench 4 ft. wide and 12 ft. deep have been excavated 
and back-filled in eight hours by a machine of this type. One 
runner, one fireman, and two helpers form the crew. Platforms 
16 ft. long of 12x 12-in. timbers are necessary for the shovel 
to run on. These being built in four sections, each 4% ft. wide, 
are carried forward by being hooked to the boom. The cost of 
“such a platform was: 


Lumber—168 lin. ft. 12”x12”, te lin. ft. 4"x4” spruce. . $104.38 
ironkbarsboltsand) Nwtsas. Were deseo. RE ee es 6.22 
Labor putting together: fsnisg cat teas ee ecEne eae eee 8.00 

WD OUAL a olers cree c Waolec? Stu Siero eee rlexe se! sie p ele) ewer sual eae ep Ono) 


For excavating cellars the shovel has a standard dipper handle 
with a %-yard bank dipper, and for unloading cars or erecting 
steel, a crane boom 25 ft. long designed for use with a ¥%-cubic- 
yard clam shell or orange peel bucket, or a chain and hook. 
Shovel with 4% cu. yd. dipper and 30-ft. dipper handle. . - $4,550.00 
Standard dipper handle and % cu. yd. dipper............. 500.00 
Crane boom without bucket..... 4 

A revolving shovel with a horizontal crowding engine, which 
enables it to excavate very shallow cuts economically, has inde- 
pendent engines for hoisting, swinging and crowding, and a 
vertical boiler. 


2 Shipping Wt. Dipper Rated 
Size Wt. Equipped | Capacity Capacity 
No. (Tons) (Tons) Mounting (Cu. Yd.) Price (Cu. Yd.) 

0 13 15 Standard 56 3,750 35—40 

eset |! 3G 30' Jo@aige OF 1 be eR 50—60 
Special 20 20 Traction /s 4,750 40—50 


é , : d 
Mr. Charles R. Gow, in a paper published in the Journal of 
the Association of Engineering Societies for December, 1910, 
gives some facts and figures concerning the operation of a No. 1 
shovel of the above type. This shovel was assembled at the 
é railroad siding and transported about 6% miles over extremely 
; bad roads. Plank track was necessary and the time occupied 
was six days. The cost of unloading, assembling and trans- 
porting to work was $255.15. The depth of excavation varied 
from 1 to 17 ft. Part of the ground was fairly easy and the 
shovel excavated 300 to 500 cubic yards per day, or at the rate 
of one loaded team per minute while actually working. The 
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Fig. 283, ~ 

P 

remainder of the excavation was in extremely hard ground with ; 

many large boulders and a shovel of 60 to 70 tons would have 
been more economical. The yardage fell to 100 cubic yards per 
day. In the light cut of 1 to 2 ft. the dipper was crowded 

7 ft. horizontally, thus filling it reasonably full. ‘ 

Cost of steam shovel excavation at Springfield, Mass., 45,081 — 
eubie yards during 191 working days: “= 
; Total Per Yd. é 
Cost of delivering and installing shovel....$ 495.89 $0.011 ; 
MOremMan, SUPCEVISINE  sistec.. cere ole tees c-owielere 1,668.00 037 
Shovel operation, labor. ...6.0...0...28seees 2,118.81 047 
‘Shovel operation, coal, oil, ete..........'.. 1,487.67 033 

Totalcost Of operation Sh r.ccrss erie + $ 3,606.48 $0.080 
enairea, labor eet. tases cos vikee neon» 315.57 .007 
Repairs, materials 2.0 eccec see e eee ee sees 631.14 014 

Total cost of repairs ..... se. ees es ee o's $ 946.71 $0.021 
Depreciation on shovel .......-.0s00 420005 1,758.16 .039 
Teaming excavated material .......-..++.-- 9,692.42 Babs) 

1 General expense, 12.9 per cent.......-..+..- 2,344.21 052 


Grand total .....cceccesecerecrerceees $20,511.86 $0.455 
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The cost of repairs is exceptionally high on account of the 
very difficult nature of the work performed. Two new booms 
were supplied by the makers to take the place of broken ones, 
the second being of a special design. Several new dipper arms 
were required and the dipper teeth, chains and ropes were 
replaced every few weeks. : ; 

: A No. 1 shovel, working in a cellar excavation about 18 ft. 

deep, loaded the material, which consisted of pliable clay with a 
few 12-in. boulders, into cars drawn by a horse along a single 
track. The costs were as follows: 5 


NMOS Of CNLIN CED sic ayeidti eases div oa 5 Se SRG LR ee $ 4.00 
NS eS: OP Tire tn anioe sks Siope eiree am nee due. Cpt trainee ae 2.90 
WAS OFlONS LOPEIMAM co yere aks ho we ec oe oe ee 3.00 
Wiases Of three: laborers +... ceieess > scr oc 5.25 
(GOEL Rerenerireh Peru Mir She RS RUGS Raa: CMR, Wee een ny NS 4.00 
OUI WietS UC, CLGE = 5. Sieis epcie ena, a caren stort coe « ONSEN oun SSE Lan ee ee 1.00 
Interest, depreciation and repairs (estimated)............. - bod 

Se Otel... eat a ee ee ee Re Pe ee $24.55 
Gubicoyards: peridaya.. tue ts ere ees ee eee mete Ncetenea 410 
Cost per cubic yard .......... AA 6 LaCO ERO ORC MIS Se as Se ite .06 


45, 60 and 70-ton shovels equipped with dipper handles 45 
to 55 ft. long are used for excavating large trenches, <A 70-ton 
shovel was employed in excavating a sewer trench 16 ft. wide by. 


Fig. 284, 


26 ft. deep in Chicago in 1909. (Fig. 284.) This shovel was of 
the latest design, equipped with a 54-ft. dipper handle and a 
2-yard dipper, with the operating levers placed far forward so 
as to enable the runner to see the bottom of the trench, The 


with steel rods. This platform rested on rollers, which in turn 
_ rested on running planks laid on the trench bank. To move 
z the shovel a cable was attached to a dead man and wound up 
_ by the shovel engine. The average length of forward move was 
a.) 15 ft. The shovel moved back 416 ft. in 3% hours. 569 cubic 
yards were loaded in a day into 4 and 6-yard narrow gauge cars 
drawn by 18-ton dinkeys. The crew consisted of 1 engineer, 
al craneman, 1 fireman, and 7 roller men. In addition 6 trimmers, 
6 bracers, and 1 foreman were employed on the excavation. 
3 For digging trenches in ground where it would not be safe 
to support the shovel on the banks, however well sheeted the 
trench might be, an arrangement which allows the shovel to 
dig backward is sometimes used. This consists of an extension 
boom at the end of and in line with the main boom, but slanting 
downward at an agile of about 45° to the perpendicular, On the 
lower end of this are placed the crowding engines, reversed from 
their usual position, thus pointing the dipper mouth towards the 
shovel. This allows the shovel to remain ahead of the trench 
on solid ground. A 46-ton shovel equipped in this manner costs 
- $9,000.00. 

Where a through cut is being made, the excavation is often 
too narrow to permit the shovel to turn around and excavate 
the next cut in an opposite direction, but necessitating the return 
of the machine backward to the starting point for the next cut. 

Sometimes this return is 3 or 4 miles long and costs considerable 
in lost time as well as money. In such a situation the shovel 
should be equipped with a ball socket, which allows it to be 
jacked up and revolved on the forward trucks while being held 
in equilibrium by the weight of the extended bucket and dipper. 

This equipment costs about $500.00 extra. = 

Repairs. These depend more on the amount and kind of work 

done than on the age of the shovel. Repairs are higher for rock 

work than for earth work, and higher for poorly broken rock 

_ than for rock which has been well blasted. Actual total charges 
for repairs to steam shovels are very difficult to compute, as 
minor or immediately necessary repairs are made while wait- 

ing for trains and during other delays. On most jobs repairs 
are made at night or on Sundays by the regular crew without 
extra compensation. Material for repairs to a 65-ton shovel 

_ working in a clay pit for 6% years amounted to an average of 
$198. 00 per year. The maximum amount per year was $375.00 
and the minimum $48.00. This does not include the labor charge. 
Total boiler repairs during the same period cost $200.00. Ona 
95-ton shovel in rock excavation the boiler was washed and 
large repairs made once each week by a special crew. This cost 
about $32.00 per week. Repairs on a 70-ton shovel working in 
iron ore were made by the regular crew and cost about 50 cts. 

a day. During the 6 months ending June 30, 1910, the cost of re- 

pairs to steam shovels on the Panama Canal work averaged $27.66 
per day per shovel for 9,527 days’ service, 
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ing, 24 ft. wide nay 38 ft. faa e of heavy wood nes trussed 
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Col. Goethals, chief engineer of the Panama Canal, has been — 
kind enough to furnish me with the following information as to 


steam shovels on that work up to and including the fiscal year 
1908. There were then in service 101 shovels, one 20-ton, ten 
45-ton, seven 60-ton, thirty-five 70-ton, sixteen 91-ton, and thirty- 
two 95-ton shovels, which cost a-total of $1,094,367.00. 

The cost of repairs was as follows: 


os ; 
o £3 
E E 1 € Po BiG 
os oo B20 oo 
a” ne mes ahs 
Fiscal Year Ending go we anak oral 
A Se Osan S88 OF n 
¢ 5 iS a O.4 Bo PH S)e) Sn 
sas nag ook ace 
June 30, :1906.,..00.... 41 $ 20,337.89 1,506,562 $0.0135 
apnae 30; 190 To a0 ces 63 209,244.48 6,215,771 0337 
uMeLs 0; 19087. ee. 101 479,607.16 17,467,061 0275 
TG Callers rs. eh feral = 205 $709,607.53 25,189,394 $0.02815 


These repairs were accomplished under peculiarly expensive 

conditions: 

1. Wages over 50% higher than in the United States. 

2. Cost of privileges granted employes. 

38. Unusually difficult excavation. 

4. High cost of material. 5 

All steam shovels were given such field repairs as were neces- 
sary. 

Depreciation. The regular life of a steam shovel is about 20 
years, the cost new is about $200.00 per ton and the scrap value 
about $10.00 per ton. Depreciation per year, by the straight line 
formula, would therefore be 4.75%. 2 

The size of shovel for any given work should depend upon the 
yardage in each cut, not upon the total yardage ofthe contract. 
It depends also upon the distance and the character of the 
ground over which the shovel has to be moved and the number 
of moves to be made. Use a 26-ton shovel for small cuts where 
moves will be frequent, a 55 to 65-ton where cuts are heavy and 
moves not frequent, and the largest available one where the cuts 
are very long and deep. 

The cost of moving a shovel varies greatly with the conditions. 
In certain railroad excavation it took 4 weeks with a full crew 
to move a 65-ton shovel 6 miles, and 3 weeks to move down 
across a valley from: the finished cut to a new cut, a distance 
of 4% mile. The cost of moving a 65-ton shovel 1 mile on a 
country road with heavy grades, and % mile through fields with 

-a 15° slope, was $316. It took 8 days, involving the services 
of 1 shovel crew, 1 team, 1 foreman, and 8 men. A 35-ton trac- 
tion shovel has been moved 18 miles in 18 days by its crew, 
Whose wages amounted to $35 per day, 17 miles being over 
rough roads and 1 mile being across fields and up hill. 

Shovels may be rented for $250 to $400 per month, according 
to size and condition. 
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POWER CONSUMPTION OF ELECTRIC SHOVEL. 


An electric shovel with a 2%-cubic-yard dipper was used ino 


excavating gravel for the Carson River dam at Lahontan, Nev. 
The line voltage was 2,300, which was stepped down to 440 by 
three 90 K. V. A. single-phase transformers located on the 
shovel. These transformers were connected to the distributing 


Fig. 285, 


system by 700 ft. of triple-covered flexible cable armored with 
D-shaped steel tape, which was dragged along the ground as the 
shovel moved. This cable was dragged over rocks and through 
mud and water, but required very little protection. The hoist- 
ing machinery was driven by a 115-hp., 440-volt, three phase, 60- 
cycle, variable-speed induction motor. The propelling machinery 


Fig. 286. Little Giant High Crane Steam Shovel, 85 Tons, 1!4 Cuble 
Yard Dipper. 


a 
. 
: 


" 


Fig. 287. No. 1 Revolving Shovel Excavating Cellars, x 


Fig. 288. . 
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was also driven by this motor. The swinging machinery was 
geared to a 50 hp. motor, and the thrust motor was also 50-hp. 


The compressor which furnished air to the hoisting drum brake, — 


the emergency brake on the swing motor, and the friction clutch 
and brake on the intermediate shaft were driven by a 2-hp. con- 
stant speed induction motor. ~ 

A test made on October 14, 1912, when the shovel was working 
in a gravel bank 10 to 12 ft. high, with a clear lift of dipper 
of 16 ft., loading 6-car trains, gave the following results: 


Fig. 289. View Showing Excavator Digging 


Total time observed, 45.5 minutes. : 

Digging and loading occupied 57% of the time. Delays, mov-~ 
ing up, ete., occupied 48%.of the time. Rate of die egging on 
observed basis, 1,500 cubie yards- of loose gravel in 8 hours. 
Total power consumed by shovel in 8 hours, 453 kw. hours—= 
0.802 kw. hours per cubic yard of loose gravel. 


Figs. 285-287 illustrate several makes of shovels in operation 
on different classes of excavation. 


DERRICK EXCAVATOR. 


A recent addition to the large number of excavators is the 
Bishop Derrick Excavater (Figs. 28§- 289). 


The properties of this machine furnished by the manufacturer — 


are as follows: 
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wooden dipper 


ty % cu. yd. 
: i cu. ve 

Ym cu. ya. 

1 eu. yd. 


arm, are as follows: 


capaci ee 
CAD RCI Yirgec cers 
capacity......... 
CADACILY creseeessteters 


 baarahe0 
ona 6 1sO8 


tural Shapes. The ‘following prices were abstracted from. 
ring and Contracting. They are Subject to considerab: 
al lation with the market. 2 
en = - 
Structural shapes f. o. b. Pittsburgh: 
-b 
By 


Tees 


SAP ORR LSE @ aay 
_ Steel bars, full extras Aide: 1.71@1.76 
a. 


Plates. The corresponding prices for plates f. 0. b, Pittsburgh 
the basis of net cash in 30 days are as follows: 


“Tank plates, % in. thick, 6%: 
; to 1.60 cts. base. 


Plates in widths over 115 in. 

Plates in widths over 120 in. 
tes in widths over 125 in 
widths over 130 in 


¥% in. and heavier, up to 72 in..... 
Over 72 in.... 


CC a ry 


The following were the New York quotations on plates, the 
prices being based on carload lots, with 5 cts. extra for less than — 


Se ape 
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earload lots. ‘Terms, net cash in 30 days, per 190 lbs.: 


Tank plates, % in. thick, 64% to 100 in. wide...... ReSurapile 
Tank plates, %4 in. thick, 6% to 100 in; widens s.r s af 
Flange and boiler steel.......-- ee eee eee ee eee é iedageeste ae 
EVER TL TNs ceo Cosa sores bia. oa w foe. olla Reello Jo) svlettececternoite sila PanoMen nappies) oaateo Me Monee 2. 
Locomotive and fire DOX.......-..- cece ee ee eee reece aes 
Still bottom)... io: ..... Bere eS ene ome ou Se Oe roid ie 


Plates more than 100 in. in width, 5 cts. extra per 100 lbs.; 
plates #; in. in thickness, 10 cts. extra; gage Nos. 7 and 8, 15 ets. 


extra; No. 9, 25 cts. extra. 


Sheets. 


The corresponding minimum prices for mill shipments 
from Pittsburgh on sheets in carload and larger lots are as fol- 
lows: 


Galvanized roofing sheets No. 28, 2% in. corrugations, 
POL SQUATE!\.. oe snc erp oe oe oie ie wrelenisonee 542) ober a) wile elo neaene enon 
Painted roofing sheets, No. 28, per S(UaYre........-++-eeee 


Galvanized Sheets: 


Nos. 
Nos. 
Nos. 
es beers hos el ke eee Wh er Sere Re Smite RO lO eS Ge 
iar eae ols nt A: Po enn. ere erie Ei Gs memo OT Oot ao Oe 


Nos 
_Nos 


Box Annealed Sheets: 


INOS LTS BO. Bix ansccsvcokevaoe ta cohen be leas toieetiy net see he aa Retr veMoe te eattnmettowats 
INOS S225 GO. BES dd ccevsce mactha v OTene anctet ea ere ate tataee oto cae ae een enemies 


Nos. 


Prices for sheets at Chicago for shipment from stock are as 
follows: 


AN 26 ls ac Ses bs ees eee ao eur eeatee 


° 


Cts. per Lb. . 
Black Galvanized — 


D Bins % ara eestop on cxbaen ot eek Vics eo ebsiskoh pene We cham oe ONO 3.00 


TOs 30 sk ike KAS eters oleate Cree 
Usual extras for extreme width. 


Cts. per. Lb. 
Black "Galvanized 


_ Freight Rates. The freight rates from Pittsburgh 0 on finished. _ 
on and steel in car loads, per 100 lbs., were as follows: 
mingham, Ala., 45 cts.; Boston, 18 ets.; Buffalo, 11 cts.; Chi- 
30, 18 cts.; Cincinnati; ibvicts;: Cleveland, 10 cts.; Indianapolis, 
‘ets.; New York, 16 cts.; New Orleans, 30 cts.; Philadelphia, 
15 cts.; St. Louis, 23 cts.; St. Paul, 32 cts. For the Pacific Coast — 
e rates are 80 cts. on plates, structural shapes and sheets 
11 and heavier; 85 cts. on sheets Nos. 12 to 16; 95 cts. on 
eets No. 16 and lighter, and 65 cts. on wrought pipe and boiler 
ubes. 
Corrugated Roofing. The following quotations on corrugated * 
‘roofing are for small lots: 


2% In. Corrugated Painted Galvanized 


PeNO re 4per LO0SQs fto.. ces sleece dcieailsnee 0% $3.85 $4.80 
BOO mer LOU SOL... sac. o6 a ageroi oye o\e-n1 2.00274 ays 2.95 4.00 
NIG eE SPOT] OOS tit sha aoa erate Alea ented lerereteene 2.60 3.75 


4 BRIDGE BUILDERS’ AND STRUCTURAL STEEL ERECTORS’ 
SPECIAL TOOLS. 


The following prices are net prices in Chicago, for quantities, 
or special tools for bridge builders and structural steel erectors: 


Weight, Length, Price, 

: Pounds Face, Inches Inches Hach 
‘iveting hammers.......... 4 1% and1% 84 $1.25 
Flogging AVATADRCT Sis « oye.s o's oe 7 1% 7 1.50 
ping hammers.......... 3 1% 6 1.00 
Pane oie nd carotene 5% 1% in. sq. 6 .80 

traight blade cold cutter... ... 1% in. sq. 61% (OO ees 
ross blade cold cutter...... ... 1% in. sq. 6% .80 
ide set or cutter...... ihiov aes 1% in. sq. 6% -80 


1% in. sq. 64% 85 
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Pe ee 


A.) 


each... 
each... 
each... wena 
CaAcChn.. Betas 


: 4. ih, to % in. inclusive, eAeaa es nc eae 
% in. to 1 in. inclusive, CACN. sees reese eeeee sees 


STONE BOATS 


ene 


Mr. H. P. Gillette says: “A team of horses can exert a pull 
000 lbs. for a short time if they have a good earth foot- 


g& a stone boat and load together 
If a “skid road” of partly buried timbe 
boat can be hauled with 
reme ease. A weight heavier than a wagon load can be 
ulled. Stone boats 3’ wide, 7’ long with three 4”x4” timber — 
unners curved up in front and shod with iron, and a 2” plank ve 
floor have been made on jobs in the vicinity of New York from a 
1907 to 1910 costing $15 to $20. They last about one season — 
under hard work with one reshoeing which costs 50 per cent of 
e original cost. se 


STUCCO MACHINES 


By means of this machine stucco may be applied to buildings, - 
: ete., with various finishes, somewhat more cheaply than by hand. 
It consists of a “plastic material hopper” in which the mixture 
is placed, and from the bottom of which it is drawn. Upon a 
shaft, parallel with the bottom opening of the hopper, is oper- 4 
ated a cylinder upon the surface of which are a great number 
of spring spokes. By special construction of the bottom of the 
hopper directly under the hub the springs are caused to snap 
and throw the cement aggregate against the wall. The hub is — 
revolved by means of gears operated by hand or other power. 
On the “upright machines” the hopper is raised and loaded 
a frame. The lower uprights are made in 14 ft. lengths, thi 
upper in 10 ft. lengths, one upright of each size being furnished. 
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STUMP PULLERS — 


There are four methods of grubbing: By hand, by burning, 


by. blasting, and with a stump pulling machine. An axe, a - 


mattock, a round pointed shovel, and a long heavy pole for use 
as a lever are the tools required in the first method. If trenches 
are dug around the stumps in the fall of the year, the frost will 
aid materially in heaving the stumps. 

On land that has been cut over previously, leaving the stumps 
wholly or partially dead, burning is sometimes economical. 


Where the stumps are green, they must be removed from the _ 


ground and dried before they will burn. 

By far the best method of grubbing is by blasting, if properly 
done. A ship augur 1 or 1% inches in diameter, costing $1 to 
$1.25 should be used to bore a hole near the base of the stump. 
For small stumps dynamite should _be used exclusively. The 
hole-in large stumps should first be sprung with a small charge 
of dynamite, and then blown with Judson or black powder. 

Mrs, Edith Loring Fullerton in “The Lure of the Land” gives 
the following account of means used in grubbing and clearing 
the land of the Long Island Experiment Farm: “Small stumps 
up to four feet require about % 1b., while large ones, say, six 
to eight feet in diameter, require 8 lbs. of the explosive which 
is placed in several separate holes surrounding the. stump. ene 

“Fourteen fuse charges are placed under as many stumps; the 

method of placing, by the way, is to lower the charge into the 
oblique hole, press it steadily and firmly with a blunt ended 
stick until expanded to the full size of the crowbar hole, then 
fill up the hole with earth and tramp it firmly, that no explosive 
gases may find a loophole of escape. ... ; 
_ “Dynamiter Kissam, with ‘Dell’ Hawkins’ assistance, blew 
regularly from 75 to 110 stumps a day. The dynamite splits 
them so completely that they can be burned at once. The 
stumps taken out by hand required cleaning, splitting and dry- 
ing before they could be burned; an added expense. Below are 
the comparative figures on 100 stumps: ' 


DYNAMITE. . 
Average 60 lbs. dynamite at 15¢ boiet aki Ue Geen, | Ceara Docah oer oes $ 69.00 
aboriot expertiand helpemmwtoe: .o. eee ee ee 5.50 
HOOsuUses'at Abc per 100) feeteent. ce noche eae eee 05 
MOOsCarp sHavt; Tiber 100) fercyes. Genres y aces Sissy IST one 
Total 


HAND LABOR. 


100 average stumps require 3 men 33 days at $1.83 per day.. 131.67 a 


“Stump pullers were out of the question, there was no stand- — 
ing timber for the block and fall to be fastened to, the time nec- — 
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r ; 
ary to hitch to stumps buried just under the surface, fre- 
tly with rotted heart, together with the cost of the puller, hire 
of horses and men, made it way beyond the power of competing 
+ with dynamite.” 
: Where there are a number of large stumps or trees to act as 
dead men, the use of stump pulling machines is economical. 
Figs. 290-291. Where there are no natural dead men, the 


machine must be anchored by means of large butts driven in _ 
the ground. 

_ Stumps are pulled with a direct pull, the cable running from 
the stump to the machine, or with a double pull, the cable run- 
ning through a block fastened to the stump and being attached 
_to another dead man. 

_. A long cable should be used, as the machine is then moved 
fewer times. A 60-foot cable will clear about % acre, an 85-foot 
cable about ¥% acre, a 100-foot cable % acre, a 150-foot cable 
1% acres, a 200-foot cable nearly three acres, from one set-up. 

There are many types and makes of stump pullers on the mar- 
ket. The one illustrated in Fig. 291 is an improved machine con- 
structed of steel and iron with the exception of the lever, which 
is a pole 12 to 25 feet long, cut from the woods. 5 : 

A one-horse operated machine suitable for pulling trees and 


s 


\ ; a 


Ps 
leys wee 100 feet of 5%” Bate vhete 490 lbs. 
A two-horse machine with a listed capacity of 22 ton: 
‘ 100 ft of %” cable, weighs 475 Ibs., and costs $35. The 12 
outfit with one steel double power pulley has a capacity of 4 
tons, weighs 535 lbs., and costs $45; with two pulleys it has” 
a capacity of 66 tons, weighs 595 Ibs., and costs $50. 
A machine with a capacity of 30 tons, with 210 feet of %- 
inch cable, weighs 775 Ibs., and costs $85; with 1 pulley, having 
a capacity of 60 tons, weighs 855 Ilbs., and costs $90; with 2 
: pulleys, having a capacity of 90 tons, weighs 930 lbs., andy 


-. costs $110. ; 
The pullers having 50, 100 and 150 ton capacities with the out- 
‘ fits heretofore described, weigh respectively 1,160, 1,260 and 1,360 
—s-*Ybs., and cost $120, $145 and $155. 
t 2 The capacities and prices of the largest machines are as BS. 


follows: 
ee = Capacity 63 tons, with 100 feet 1%-inch cable, weight 1,450 bs, 


é price $145; with 200 feet cable, weight 1,650 lbs., price $200. 
Capacity 125 tons, with 1 pulley, 100 feet_ 1%-inech cable, 
weight 1,600 lbs., price $175; with 200 feet of cable, weight 1,800 
Ibs., $225. 3 : 
Capacity 185 tons, 2 pulleys, 120 feet ‘1% -inch cable, weight | 
1,750 lbs., price $200; with 220 feet of cable, weight 1,950 Ibs., 
price $255. : 
For taking up the slack rope, cam take-ups are used. These — 
cost from $4.50 to $25. Root and stump hooks cost from $7 _ 
to $12. oa 
The largest sizes of these ‘machines are often used to move ~ 
houses and buildings. ; 
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4 blue print frame Ms 
Bee plan “Case. Seon. soe ; 
ERED EA CIS). aiai.baiei ate oileis AG Novels love clare 
Water colors, 20 colors @ $0. 
Higgins Inks, 16 colors @ $0. 


- PeEUAUL PAUSES)... soi 0 a7 «6 6 pani 5.c0 rac 
BL ECULTENT INELCP 5.000 sence ne oe .. 45.50 
_ 2 leveling rods, Philadelphia 13.50 each 
RE LOL Ga TOS, 1:2-£b 6 eisileneise0eve spore ore 9.00 ‘“ 
me -o range poles, 10-ft.......cscccesees Bh 
ROMO LITT DODDS Ws wie nous aids cle iovecile pe 6 dln js\sta ABO ss 
BS CONCC (LACKS) sae eta s le(isi'e. os 2e-5 ois sie m0 6 1.35 
_ 2 tape mending tools................ 3.60 
mecisteel, tapes, L00-£b. . oc ccc ec 30 10.32 
PSCC CANES, ID0aEU, Aeverele so sie o cisieiee a 6.00 
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DRAWING INSTRUMENTS 


(See Levels, Drawing Boards and Transits) 


est Price 
beam compass... .5.-...6. $6.00 to $12.20 
CUE DURES OTM. cs ieitsls, cite voke 1 2 afe 0.80 to 6.80 
railroad pen....... reo 2.00 to 3.00 
set drawing instruments........... 6.16 up 
German silver protractors |47..-.-- > Ea t 

2 engineers’ triangular scales, 137. oe 1.20 each 


Weight 
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TAMPERS - 


Wet Prices. The net prices for tampers with handles are as 
follows, No. 1 having steel plate base, No. 2 a cast plate base 
and No. 8 a round cast plate base: 


Size Base Weight Price Price 


(Ins. ) Finished Each per Doz. 

8 x 8 13 $1.50 $15.00 
10 x10 16 1.65 16.50 
125 5x12 26 1.80 18.00 
5° x 6 9 -78 7.80 
6x27 13 01 9.10 
xs 14 -98 9.80 

8 x 8 15 1.04 10.40 

102 S0 20 1.25 12.50 
5b) ax 36 24 1.43 14.30 
ui 20 1.50 - 15.00 

Axa 345 62 6.20 
4-4 5% -78 7.80 
34x 6 61% 82 8.20 
1 x 3y% 84 1.50 15.00 


The above prices are for tampers with wooden handles. 


Paving Rammers. Net prices at Chicago for paving rammers 
are as follows: 


Kind Weight (Lbs.) Price, Each 
Granitesram Mer. sss cists 6 sere slate ee 6 iene 8 $10.00 
Cobblestone rammer ~.........-..0.se208% 59 8.00 


A Power Tamping Machine, Fig. 292, consists of a two-wheeled 
truck on the rear end of which is an air-cooled gasoline engine, 
battery box and gasoline tank, which drives by a belt a hard- 
wood “lifting board” with a cast iron head. This tamper is lifted 
a by the power engine and allowed to fall by gravity. Only one 


Fig. 292. Power Tamping Machine. 


man is necessary to operate the machine, and the manufacturer 
claims that it will strike 60 blows per minute or 28,800 per eight 
hour day. On this basis and allowing 50 per cent for lost time 
and wasted strokes, the head, the area of which is % sq. ft., will 


i 
* 
= 
3 

ten 


ae 


~ 3° x10 Pit and loam work... 25 


It is claimed éfat 4 the machine will do the work ee ane : 


a x men. The standard machine will strike in a trench from 
1 to 4% ft. wide from 6 ft. in depth to the surface. Length of 
stroke, 2 ft.; weight of tamper, 85 lbs.; size of head, 87x9"5 1 
H. P. gasoline engine consuming 1% gallons of gasoline in ten 


hours; wheels, 4”x36” steel; net weight, 950 lbs.; shipping weight, 


1,200 lbs.; price, $300. 
Compressed-Air Driven Rammers, Fig. 293, for use in foundries 
are comparatively a recent innovation, but from their simple 


1 


Fig. 293. Chicago and Keller Rammers at Work on Sewer Covers. 


construction and the large amount of work they will accomplish 
are being rapidly adopted. Owing to their lessening the manual 
efforts of the moulder, they enable him to accomplish from four 
to twelve times as much work as under old hand methods. These 
rammers are especially adapted for the manufacture of concrete 
building blocks, pier foundation blocks, sewer covers, chimney 
caps, window sills, curbing, etc. The prices of the following 
rammers are as follows: 


oS & © : 
3 6 Ie 5 5 
NSN at a DQ 
; al 4 a a 
_ Size (Ins.) Used for— Pa io = Bs oi :, 
Be Cars 8 ES) ra 
<q eS m <q Ay 
- x 4 Bench work and cores 9 7 600to800 60to80 $0.60 
ie Genera! foundry ene 1g 40040680 60 to'80 460 
eonerete WOrkK....+. 5 
AAA 7. General floor work... 20 24 300to0 450 60to 80 60) 


280 250to300 70 to 90 1.50 
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TELEPHONES AND TELEPHONE LINES 


COST OF A CONSTRUCTION SERVICE TELEPHONE LINE 
IN CUBA. 


pee peations: Length 15 miles, 464 poles, line is 2-wire ae 
circuit No. 12'B. & S. gage, hard drawn copper wire, oak brackets, 
glass insulators, poles spaced 171 feet apart. 


Per Mile 

Digging holes .........+- See ere Eee aa eR Cae 
Squaring poles, etc 14.19 
Setting poles ....-...--+.--- 135.65 
Stringing wire .........2.+-s+eeee: flerc.aigneeso ae 
PRGOLG ocr steer staeelrenstetsiors eens 2.86 
General §..5.05 6. eis les ale 4.45 
BUR OCA ce apeiron lcs $268.59 


A simple system a mile or so in length, suitable for con-_ 


tractors, costs $11.00 for each instrument complete with batteries 
and lightning arrester; about $7.00 per mile for ‘G. I. wire and 
about $3.00 per mile for insulators. This is for a ground return 
line. 

A double metallic circuit system costs $8.70 for each instru- 
ment fitted with magneto, 1,000 ohm ringer and 3-bar generator; 
about $14.00 for wire and $3.00 for insulators per mile. 

Neither of the above lines includes costs for poles or erection. 

The following costs have been compiled from an article in 
Engineering and Contracting on the cost of building a high power 
transmission line. The average length of haul was one mile. 
The wages paid per 10-hour day were: 


MAO VOMIAIMNG alee terete ts te tore Bee RE OLS COO OO OOS 2 tue.o alo Sepayenaas $3.00 
Laborers 1.50 
PPIAOTMNEN Syste: sie ene asco «sisi oc he oc ove Cat shepet nia ieee hens serena rs Pep AIG Le oe) 2.50 
Team, 3 horses and drivers. a4 Shiseido seteneeaoe eras ee aN!) 


The poles were of chestnut 30 to 33 ft. long, 5 to 9 inches at 
the top, and 12 to 18 inches at the bottom. Seventy-four poles, 
8 to 10 on a load, were unloaded from, cars and hauled to the 
work for $30. Seventy-four holes, 5 ft. deep and an average 
of 24 inches in diameter were dug at a cost of $72.75 or 98 cents 
per hole. Poles were raised by hand at a cost of $56.75 or 76 
cents per pole, and were dapped for the cross arms at a cost 
of $22.62 or 9.8 cents per dap. One hundred and sixty-six cross 
arms, well braced, were placed at a cost of $27.62 or 17 cents per 


eross arm. Nine hundred and ninety-six insulators were placed 


at a cost of $6 or 0.6 cents per unit. 
At all the turns the poles were guyed, and elsewhere where 
necessary. The cost of digging the holes for this was $8.25 or 


92 cents per hole. Raising the poles cost $12, and guying them 


$9, or a total of $3.25 per guy pole. In some places trees and 
bushes interfered are the work and these were cut down for 
$33.50. 


ch cost $56. 50 or $14. 12 per pole. 
‘he cost of the entire 1.6 miles of line was: 


Total Cost 
an Hauling ‘ 
ec Digging holes 
Raising poles 
Dapping cross arms 


_ Trimming trees and bushes 
$tringing wires 
Changing old poles 


. . $453.49 $283.42 
= f 


_The following itemized cost of two telephone lines is taken 
from Engineering and Contracting. a i 
: Two short lines were built, one 10 miles long and the other y 
14 miles long. The cost of the 10 mile line was as follows © 
=’ per mile: * 


5 ag \ tevesdays foreman’ at $4.00 0 5 6 sid sc oye ae oe re ele siete eietetee $ 6.80 
= le7Tmaays sub=toreman: at, $3. 000 cialces od ater: oi slele atieie ls oleh wists 5,10 
” ROME AN Sa CHAN DECTES 2. bi9 2.0) ve\sni0\jeia oko:'ei Byaieles sip’ Sieue Tou) evaunr ot ole? ohaie)ale 10.00 
emetO.p days £roundmen at $2.25... 0. essence ncenresetcrevscee 23.63 
an pee : 
ee 17.9 days total at $2.54 ...... etrtote (oratahzteh « calcoksicey o.ebeta ae eee oo $45.53 
aa MATERIALS 
a 
i 28poles: at $1.50....0... AS ee Le .. $42.00 
QSreross arms atv$O.U5 2 4 c.c.6ccc% hae 44,20 
28 steel pins at $0.04 ......-s0.c0e oir ieee 
28 glass insulators at $0.04 Perea)! '74 
56 lag screws and washers at $0.015...... ; .84 
805 lbs. No. 9 galvanized wire at $0.042..........5ssseeues 12.3 
a CLEVE Se Obie ele sip beemrduwiin'e siete Ds Oslke « Re eee «+ »»$62:09>- same 
Total labor and materials, $107.62 @ $10.76 per mile, 
ae More than 90 per cent of the poles were 25 feet long. The rest. uf ie 
_-were 30 to 40 feet in length. ra 
The cost of the 14 mile line was as follows, per mile: 
LABOR i 
ODE ays LOLeEMAaN At7$ 3/50) 5 0.ck oe + ois oie ass) olessie He bln i0ie « snsiente $ 7.70 si 
— 2.2 days sub-foreman at $3.00.........- cece cee re eee enees 6.60 — 
5.8 days climber at $2.75 ....cccceccereccescecvsccrccece 14.58 
11.4 days groundman at $2.25 ...sccerere eee e ee seeeeees vee 20.04 


21.5 days total at-$2.54.......... cscs eee ee eens item stgeie $54.52 
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Sees 


MATERIALS. 
32 roles at $1.50. Re A Geen TOA $ 48.00 
32 brackets at $0. 015. PR ies ew ee sare -48 
380 lbs. No. 8 galvanized wire at $0.042. 15.96 
10 Ibs. No. 9 galvanized wire at Eee ia 42 
1% lbs. fence eb ee fe $0.025. a 0 
32 insulators at $0.04......... wine 
BIOME Ane tele. aise eustete’ <cpneceee Pei ee, 
Total labor and materials...... Beleventee we La OnTO 
feo orelephnones at-:$12:50 % ion. od fe ewe. 25.00 
BOOMET? OLICE WITE . o's fois oar shecete « Be Or Ore 1.40 
PIN OCEUMtoRey cya tec vaenaereoeeto noha nencrerawal ct stereneber stele $213.28 @ $15.24 per mile 


Considering the low cost of telephone lines of this character, 
it is surprising that they are not more frequently built for use 
on construction work. For temporary purposes, a much cheaper 
kind of pole could be used. For example, a very substantial 
pole can be made by nailing together two 1x4-in. boards, so as 
to form a post having a T-shape cross-section. Such a pole 
would contain only two-thirds of a foot, board measure, per lineal 


foot of pole. At $24 per M for the boards, a pole 20 ft. long 


would cost 32 cents. Hence the poles would cost less than $10 
per mile of line. The No. 9 wire would ordinarily cost less than 
$13 per mile, and $3 more would cover the cost of the remaining 
line materials, making a total cost of $26 per mile for materials. 
I have no data as to the labor of erecting such a line, but it 
would certainly be less than $15 per mile; and in soil where 
post hole diggers could be used, the cost would be considerably 
less. In fact, a telephone line built for $35 a mile might easily 
be obtained under fairly favorable conditions. Moreover, it 
could be taken down and used many times on subsequent con- 
struction. 


TELEPHONE POLE TOOLS. 


Length Weight Price 

(Ft.) (Lbs.) Each 

Steeludiggine bars... 4. a. seuies 8 28 $ 2.30 

Steel digging and crow bars...... 8 28 2.75 

Steel digging and tamping bars.. 8 30 2.50 
IDE DOVES Gass sctrek anse) Wess Po atetere y Lato 20 $8.40 to 11.70 

VAISS LOK S) s-siae seen a 4S ee eee 12 to 20 6.00 to 9.00 

Wood handle tamping bars ..... 8 1.00 


Poles. Cedar poles are (1911) quoted as follows by the R. D. 
Dowie Pole Co., 432 New York Block, Seattle, Wash. The price 
is f. o. b. loading point: 


) 


--White cedar poles are quoted (1911) by the Backus-Ju 
Lumber & Cooperage Co., Minneapolis, Minn., f. 0. b. Rex, Mich., 
freight rate to Chicago 12 cents, as follows: 


: Price Hach — 
Diameter at Top 
6-in. 


mpi) (6) «jefe 0 6 ielle)0)'0 eveve pe 6 a0 
ylel(diisitel vile (e)s0 €is' e\iei 0) eve 0)\8\0)\6) pe 
eee ese e eee nee eens esos es 


phallic 2 4s/e ie le\.el> 5) = ef¥ ene! 0 0 8076 


a Chestnut poles, f. 0. b. Mechanicsville, N. Y., are quoted (1911 
by T. C. Luther of that place as follows: 


———- Price Each 
Diameter at Top 


Fir Cross Arms. Prices are about as follows: 


——— Price per Arm in Cts. —~ © 
Length Pacific ae 


Size, 314x4% in. Coast Chicago New York — 
By Gy deme iat hs eens 5 eee) ee eee 8 13% 15% 
ee A LE 2 DUN. . ews ns wee ee toc ee 11 18% 1 
Be Lt 4 PIM. scree cee lewis ede eee ene 16 - 26% 281% 
6 ft. 4 and 6 pin SO CICS Oe ODE he Dee 20% 3114 36 
a ft. 6 and 8 pin MPA, Bie oe Nahe ne aven ete celels 28 43 481% 
+10 ft., 8, 10 and 12 pin........-.+--- 37 55% 671% 


Telegraph Wire. For lots of fair size, the wire measured in 
Birmingham wire gage, the prices in cents per lb. are about as 
follows: “@xtra Best Best,” Nos. 6 to 9, 4%c; Nos. 10 and 11, 
_ 4% c; No. 12, 4% c; No. 14,5% ec. “Best Best,” Nos. 6 to 9, 3%4c; — 
Nos. 10 and 11, 3% c; No. 12, 31%4c; No. 14, 4c. Actual freight is — 
allowed. from basic points where it does not exceed 25c per 


Ibs. 
a. 


pper Wire a Sales Lae been made at 18% io 19 
ae Wire (1911), base about “sie. 


Fig. 294. A or Wedge Tent. 


ae 8 -oz, Duck 
Size (Ft.) Height (Ft.) Single Filling 
+ 5x 7 6 $ 3.30 
A 1x 7 H 4.29 
mor, Tx 9 7 5.61 

"0 9x 9 7 5.83 

} 12x14 9 10.67 


Height Height 


Wall Pole 8-oz. Duck 
(Ft.) (Ft.) Single Filling Double Filling 
3 7 $ 5.50 $ 8.25 
8. Ti 7.70 11.25 
3 ve" 11.52 15.70 
3% 8 12.92 18.70 
3% 8 15.12 22.00 
4 9 17.05 25.00 
4 9 22.00 32.50 
5 et 30.00 42.00 
50 5 13 65.00 95.00 
~ 30x70- 6 15 110.10 150.00 


- ‘Flies complete, half the price of tents. 
; 619 


12-0z, Duck | 
Double Filling 


WALL TENTS WITH POLES, STAKES AND ROPES. 


ore 
12-0z. Duck 


Fig. 295. Wall Tent. 


WALL TENTS, ROPED 


Height Height 8-0oz. Duck 12-0z. Duck 
of Wall of Pole Single Double 
Size (Ft.) (Ft.) (Ft. ) Filling Filling 
21x30 5 11, $ 60.00 $ 85.00 
24x60 6 13 130.00 210.00 
30x70 6 15 150.00 250.00 


15-02. 
Army Duck 
$150.00 
250.00 
325.00 


STABLE TENTS, INCLUDING POLES, PINS, GUYS AND GUY 


ROPES. SEMI-ROPED. 


Fig. 296. Stable Tent. 
: Height of Height of 
Size (Ft.) Wall (Ft.) Center (Ft.) 8-0z. Duck 
24x36 6 14 $ 80.00 
24x72 6 14 130.00 
28x63 6 16 135.00 
28x81 6 16 160.00 


12-0z. Duck 
$105.00 
175.00 

180.00 | 
210.00 


> $0.10a piece 
. .10 apiece 


L eysvevere . .10 apiece 

BteGeR UKMIVES — <..3< oc ns ee a -. 45 per doz. 
PSEC OORT OMS putters cieteuov duce a eraystaroye arenes .75 per doz. 
MA DIALe SPOONS), tOa) © sin 3 < eprnste s, 3.6 snes 1.96 per doz. 
wplate Spoons, GeSsert ..). . 0)... 0206. 1.96 per doz. 
wa plate Spoons; *table= 2 2... os. ess 1.96 per doz. 2 
EDIE) ek oS OR ae ae .10 a piece 00 lbs. 


i DOOD R See cee ieteiavele sin ene ceha ee ces tavece .10 a piece 
POO TIA DADS Sainte sieic 20 bcc eae ole nes shee -48 a piece 
GG Zab Cis DEANS Yojtes oleic Sere © sherenaie tb onspe 0, 0 .35 a piece 
doz. i-pt. pans ..... Bich re acer ria tery oe .29 a piece 
feta) atl Bem ete otc! ciotelesere aie < a0 1s 016 sie e.0,/8 .50 a piece bX 
RMSE OMI CTO UNM cre craielin cnctehe oe a events 's's e.cete oe .20 per yd. 
BSE trestle-tadle .. cece. wee on oie viviee melee oc 
5 boards, 12x114x18 ft., dressed ......... Pe 
merCookine Utensils, AS sTequiTed: . .... sein w- «aie eslaw = santo wns - 300 Ibs, 


Miscellaneous, lamps, lanterns, stores, basins, tubs, pails 2,000 lbs. — 


_ Whe Cost of Framing and Plooring Tents is given by Mr. R. C. 
Hardman of Fort Huachuca, Ariz., in Hngineering News, Sep-— 
tember 26, 1912, from which the following is abstracted: a 
The tents were of two sizes, viz.: 14 ft. x 14 ft..2 in, and — 
_ 6 ft. 11 in. x 8 ft. and were framed with 2x4 in. timber, braced 
with 1x6 in. timber and floored with 1x12 in. plank. The larger * 
tent had 4 pairs of rafters and the smaller 3 pairs. The costs e 
were as follows: 


 d 
Large Tent: 


- 600 ft. B. M. lumber at $30.00....... Mstareteltnss brs ate lakars sie, sire boas - $15.00 
Bt Pe LOS. NALS At. GOOG <...s.6.0s eee wee ole peciekstp siete Miricis er eeta 5 85) 
aan $15.35 

a Small Tent: 
Peo tt. B M. Jumber at $30:000 . 016s cee wl naass Sa auclsreteetere $5.55 

: BUGS PMA Ss At SOLOS 62:0 6:6 eis) 00) s'e sie clelece sisiee cine o-¥0'0 voi ¥iepie «+25 
- $5.80 

s ¥ LABOR COST OF FLOORING AND FRAMING 


ie Tents 14 ft. x 14 ft. 2 in. 


Be, 38 Frames: brs 
a Cost 
Cost per Tent 
Carpenters, 32 hours at $0.50............+.. p.« 691600 
Carpenter helpers, 129 hours at $0.375.......+.++- 48.38 
Laborers, 19 hours at $0.25......eeeeeeeeesveeees 4.75 


§ 
Laborers, 11 hours at $0.20......+..+++eeeee eee 2.20 i 
' $71.38 $1.877 Ga 

42 Floors, Average Height 1 Ft. Above Ground, Leveled: f 


Eye) w OUP Leelee «.9)6 6's) = 8 6 9.8, 0816 


$117.43 


16 Floors, Average Height 1 Ft. Above Ground, Level 


a Cost | 
penters, 9 hours at $0.50..... tote ce ecco eee ee eS 450 © 
penter helpers, 26 hours at $0.375............. 9.75 


ait 


> $14.25 


Large Tent — 


Baie [el ehe 10:9 00's le ov eilalessinislesnieie ota sieve leno 4.67 


$20.02 


‘Distance Distance 
Se Center From Center 
‘ to Center 


_ Whe cost in New York state of the average standard yellow 
pine railroad tie 6x8 ins, x 8 ft. was, in 1908, from 68 to 90 
cents. Chestnut ties may average from 10 to 15 cents less, while 
cedar and cypress will be 20 to 30 cents cheaper. The ordinary | 
__ contractor’s tie suitable for narrow gauge track is generally pur- 
_ chaseable at about 40 cents. Ties 4x4 ins., in sections, are too 
small, as they split easily, and, therefore, ties smaller than 
6x4 ins. should never be used. Ties used in narrow gauge 
tracks should be 2 ft. longer than the gauge. 
Thirty-five standard gauge ties may usually be cut from a 
pine tree that is 14 ins. in diameter at a height of 5 feet above. 
the ground. A skilled man can cut and trim 40 to 50 of these 
ties per day. The cost of cutting and hauling ties, provided 
the timber is growing in the immediate neighborhood, need 
not be more than 10 cents per tie. 
The life of a tie depends largely upon its suitability for 
resisting the particular kind of attacks incidental to its sur- 
roundings. Oak ties in the fairly dry localities will hold spikes 
with great tenacity, and at the same time resist the effect of 
dampness very well, and may last 8 to 10 years. Under less 
favorable conditions, however, they may not last more than 7 Tt 
years when untreated, while if thoroughly saturated with creo- 
sote or zinc sulphate, the average life may be 17 years. 
The following table shows the life and cost of ties; etc.: 


7 
RFS ieee Ae ney aa 


‘Wood. —Concrete— 
Un- Standard 
; treated Treated Steel C.I. Reinfore. Beam 
Life in years...... 8 20 25 30 8 14 
Cost delivered..... .90 1.60 4.25 5.25 2.30 3.25 
_ Cost of renewal.... me 12 15 15 18 18 
Cost in track. Spek: 1.70 4.40 5.40 _ 2.48 3.43 
Value wornout ties. OD Pee -85 -75 -20 53 FY 
. Spacing ctoc in ft. 1.875 1.875 2. 2. 2. 2. 
—©ost per lin. ft. } ; 
i HERA Kah oof oy eve aval svat) 6 .544 0.917 2.20 2.70 1.24 1.76 ‘ 
- Value scrap per lin. . 
Bee Ets tTaGk. 60.0). cle i6 eels siete 42 387 .10 -26 


— Annual cost ties 
“per. lin. ft. track. 0.81 0.067 0.131 0.149 0.172 0.152 


Annual cost 1 mile ES 
PER DCL Care gt otianeke sierrelers 427.68 353.76 691.68 786.72 913.44 802.56 a 


623 


: Berea CV) 5 If v=o xe (i Fs) 
ere - 

x= Annual cost of ties per linear foot of track. 
-¢@= First cost in track per linear foot of track. 
_v=Value of wornout tie per linear foot of track. 
-L=Useful life of tie in years.—_ . 
i=Interest rate per annum. 

s= Annual payment into a sinking fund. which at 
for L years will amount to one dollar. < 


In aype above table i=4%. 


Track used on construction work is frequently moved. The 


the rate i 
SS 


ties will stand about three removals, and are then unfit for 
further use. 
Mr. D. A. Wallace gives the following costs of unjoadine, Wes 28 
Cost of train service: a 

Cost of work train, $25.00 per day; foreman, $50.00 per montis 


labor, og 10 per day. 


: Brom: coal cars while running: Train service, $1.04; labor, $0.45 — 
—total, $1.49; 250 ties at 0.6 cts. per tie. : 


Box cars while running: Train service, $6.24; labor, $5. emma 


Sit. 59; 970 ties at 1.2 ets. per tie. 


Nine coal car work trains unloading in spots from 6:15 a. m. to 
6:15 p.m. The cost of unloading per tie was: Delays, 9.48 cts.; 


_ unloading time, 0.29 cts.; running time, 0.83 cts.; total, 1.60 cts. ; 


od tool carts with 42” wheels: 


e of box, 82% x 344 x25 ins. Price.. 
2 of box, 48 x24 x14 ins. Price. 


TRANSITS . 


A low priced and yet reliable transit, known as a builder’s — 
ansit, weighs 6 lbs. and costs $85; with compass, 3-inch needa aes 


‘| 


100. The tripod weighs 6 lbs. 

A light mountain transit with a 7%-inch telescope, a 4-inch 
edle, complete, costs $200. Weight, instrument 5% Ibs., ex-_ 
ion tripod, 7 lbs. i 

Mountain and mining transits with 91-inch Mi saenne and 4- 

inch needle, cost eomplete $235. Weight, instrument 10 lbs., _ 
ripod 9 lbs. 

Surveyors’ t 

cost $160. 

Engineers’ 

from 9 to 15 lbs. 


: TRACTION EN GINES 


The prices of traction engines range from the prices given 


‘below to 30 per cent more. ‘ 


Fig. 297. 9x10-inch Cylinder Simple Traction Engine. 


DESCRIPTIONS AND PRICES SIMPLE TRACTION ENGINE. 


Length Miles 
of Bore i ‘ per 
and Steam Hour at 
Stroke Rated Pressure Weight Normal 
(Inches) TP. (Pounds) (Pounds) Price Speed 
7%x10 9 130 10,917 $1,130 2.26 
84x10 12 130 13,007 1,220 2.61 
9 x10 15 130 14,206 1,365 2.62 , 
10 x10 20 130 15,823 1,600 2.61 
“nscale 25 130 20,368 1,880 2.52 
ext 2 32 160- 32,600 2,820 2.37 


COMPOUND TRACTION ENGINE. 


Length Miles 
of Bore per 

and Steam Hour at 
Stroke Rated Pressure Weight Normal 
(Inches) Py (Pounds) (Pounds) Price Speed 
5%x 814%4x10 9 130 NGiserc $1,220 2.26 
6%x 9 x10 12 130 eteve sue 1,315 2.61 
Ue Px 0 x10 15 BUX ae ene, 1,455 2.62 
7%x11 x10 20 130 Serene 1,690 2.61 
94%x1i3 x11 25 130 bates 1,975 2.52 


For Straw Burning Attachment, including Jacket on Boiler, 
add $47 to prices above. 


‘ 
= 
; 


iin 


— ad 


es he? a ee 


Locomotive Cab for 32 H. P. engine, $70. 
If wider tires than those regularly furnished on engines are 
wanted, for each 2 inches extra width, add to list price $23.50. 
No reduction if narrower tires are ordered. 
Repairs on traction engines are about 10 per cent more than. 
on rollers. 


Fig. 298. 45 H. P. Tractor Pulling a 25-Ton Load up a 5 per cent. 
Grade in the City of Delaware, Ohio. 


Gasoline Traction Engines, Fig. 298, with friction drive and a 
patent steering device are as follows: 


Fuel, Tank Water, Tank 


Capacity Capacity Weight 
jsb ast (Gallons) (Gallons) (Pounds) Price 
20 80 60 11,000 $1,975 
30 100 70 14,000 2,450 
’ 45 200 ; 80 19,000 2,750 
4 70 200 90 25,000 3,300 


Regular road speed, 1% to 2% miles; third speed, 3% miles. 
y, Gasoline traction engines with equipment for converting them 
> into rollers cost $400 extra. 


~ 


MOTOR TRACTION ENGINES 


In the effort to reduce the cost of wagon haul below that of 
ordinary team transportation, trials have been made of traction 
engines of various designs. It was found that the familiar types 
of engines with comparatively narrow wheel treads, were use- 
less in the deep dust and sand of desert roads. A special type, 
however, called the “Caterpillar” or “Paddlewheel” Engine, Fig. 
299, so designated from the peculiar construction of its rear 


! 


o 


f 
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and propelling wheels, has been placed in service with good 
—results. 


This engine, instead of the large hind wheel commonly known, 
earries its weight on five truck wheels which run on a track of 
plow steel, so protected that it is nearly impossible for sand 
to reach the bearings. The hind wheels are of the sprocket type 


Fig. 299. Caterpillar Tractor. 


and engage an endless belt of “shoes” or “platforms” which 
pass around the sprocket and center wheels, 78 inches distant, 
the latter acting as idlers. These platform wheels have the same 
tractive area as an ordinary round wheel, 54 feet in diameter. 

The motor used is of the four eylinder, vertical, water cooled 
type, with 6-in. x 8-in. cylinders, developing 40 brake h. p. at 
550 R. P. M. Distillate is used for fuel at a cost of less than 
1 cent per h. p. per hour. 

The capacity of these engines naturally varies with the grade. 
Loads of from 15 to 20 tons are possible on level roads. Spe- 
cially built trucks capable of carrying from 6 to 10 tons are 
used. Compressors, transformers and other heavy machinery, 
weighing from 7 to 10 tons, are easily transported over loose 
sand on grades ranging from 12 to 20 per cent, and around the 


sharp curves of mountain roads. Ordinary wagon transportation > 


of such loads under like conditions would be an impossibility. 
Accurate cost data have been kept of the performance of these 
machines, together with team haul, for the purpose of compari- 
son. Recent work in the Jawbone and Mojave sections shows an 
average ton mile cost of 20 cents for engine haul, against an 
average of from 40 cents to 50 cents for team transportation. 
The report of July 1, 1909, shows that the average ton mile 


<2) ieee See Satoh Mea QO tae 
_ ‘PRACTION ENGINES | 


; fA 
ae [ 25 cents for the period ending at that time, whereas the 
lowest bid received for this work was 80 cents per ton mile. 
The cost of operating fifteen of these engines during February, 
1910, was as follows: 


= Average Per Ton 
4 : Total per Engine Mile F 
CC ee eee ee $ 955.18 $ 63.68 $0.0367 
BOWMAN SE es mere eat oe as 2,161.47 144.10 0.0825 a] 
Or CLOW es. sgn eles so 2,003.27 133.55 0.0771 “ay 
WWEPTECIALION! ..0ae'eeere Suess 725.00 48.33 0.0279 ie 
$5,844.92 $389.66 | $0.2242 4 
The price of the above engine, single speed, 2%4 miles per hour: ee et 


61%4x8 cylinders, spring mounted, weight fully equipped 

SRO Ome ilo se cectecacererela susie ls: AlerSr ave ore Gielia ars $3,250.00 
Hxtra for 2 speed, 5 miles per hour.... 3 
imxtra Lor stationary attachment. ..0.. eee tet cw ee oe : 

Tank capacity, distillate, 70 gallons, 

Tank capacity, water, 56 gallons. / 

Length over all, 18 ft. 4 in.; width, 7 ft. 

Distillate consumption, 3.5 gallons per hour. 

Motor, 30 H. P. rated; 45 H. P. brake capacity. 


; THE GASOLINE TRACTION ENGINE COMPARED TO THE 


HORSE k 


Mr. L. W. Ellis read a paper at the annual meeting of the 
Gas and Gasoline Engine Association at, Cincinnati, Ohio, June 
16, 1910, from which I have made the following abstract: 

Properly handled, working about six hours a day, well and 
carefully fed, a horse may have a working life of ten years of 
1,000 hours each. Where used on street car systems, his life of 
usefulness is from two to four years. The average farm horse 
will do well to develop 500 H. P. hours per year or 5,000 in ten 
years. A tractor, carefully looked after, would probably double 
this for each rated H. P. 

About 20 per cent of the horse’s weight may be taken as his 
maximum sustained draft, and six to eight miles per hour his 
maximum sustained speed for anything more than an hour or so 
per day. The draft horse ordinarily gives the largest volume of 
work per day at about one-half his maximum load, and one-third 
his maximum speed. 

One reason for the great flexibility of the horse is the fact that 
he works most economically at about 1 lb. of draft for 10 lbs. 
of weight, or from 50 to 20 per cent of the rate he can exert in 
a pinch. In the motor contests at Winnipeg last year the gas 

tractors exerted 1 lb. of draft for 4% lbs. of weight on a good 

sod footing, and for 6 lbs. of weight on a soft dirt and gravel 
course. The average horse develops one useful horsepower for 
1,500 lbs. of weight. Nine of these tractors, which completed all 
the tests, developed 1 brake H. P. for 465 lbs. of weight, and 
under both good and bad footing 1 tractive H. P. for 922 lbs. of 


weight. 
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miles of plowing, but of course can be forced to go a greater 
distance. Some of the best known gas tractors could go from 10 
to 15 miles under full load if it were possible entirely to empty 
the fuel and water tanks without stopping. Actually they need 
water about as often as the horse. Others of different type could 
go for 15 to 20 miles without fuel and several times that without 
water, with their present tank capacity. A better balance in this 
respect would render the tractors more convenient, and undoubt- 
edly some weight would be eliminated in so doing. A steam plow- 
ing engine does well to travel two miles on the water taken in 
during 15 mins. Probably 95 per cent of the weight may be put 
into metal, 2% per cent into the cooling water and 2% per cent 
into fuel. The latter may be increased easily in tractors de- 
signed for use in dry stretches. 

The gas tractor cannot compete with the horse as a hauling 
proposition on heavy grades.. The elimination of steep grades, 
which a horse may surmount by the expenditure of greatly in- 
creased energy, but which exhaust the overload capacity of 
tractors, will mean not only an increased use of mechanical 
motors for hauling purposes, but an excellent field for traction 
machinery in the building and maintenance of good roads. 

One man in the field may handle four to six horses, developing 
from 2% to 4% H. P. Two men on a gas tractor will handle an 
outfit doing from 10 to 20 times the work. To care for a traction 
engine doing the work of 25 horses requires approximately the 
same time in the course of a year as to care for one horse. ° 


z = : ip i us iy 
The horse needs a drink and food after every seven to eight 
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TRENCHING MACHINES 


The term Trench Machine comprises machines of many varied 
types, such as cableways on which are operated buckets, steam 
shovels with booms and buckets especially designed, and elevator 
bucket machines. 

Machines for trenches over 10 feet deep and 3 to 10 feet wide 
consist of a rail supported on A frames, carry six tubs (each 
holding ¥% cubic yard) at a time, spaced 8 feet apart. Length 


Over all, 336 feet, and length of working section, 288 feet. One- 


third of the length is given over to trench digging, % to brick 
or concrete*masonry construction and the remaining % is being 
back-filled. Width of machine, 8 feet, and height, 14 feet. It 
stands on a track of tee rail and can be pulled ahead to a new 
position by its own engine in a few minutes. Price, complete 
With engine, and including an expert’s services to assist in erect- 
‘ing, $3,366 f. o. b. cars. Rental, $200 per month for terms of four 
months or more, lessee paying freight one way, and $4 per day 
and expenses of expert during erection. Capacity as stated by 
the manufacturer is 250 cubic yards per ten hours. 

A machine for pipe sewer work is similar to the one above 
‘described except that it has a working length of 240 feet and 
weighs about 23 tons; price, $3,211. Rental the same as for the 
larger machines. 

Each of the above machines can be loaded on one flat car 34 
feet long. The average’ time of setting up and starting a new 
machine on a new job is from five to seven days. A contractor 
states that it took him’two days to dismantle a machine, move 
1,000 feet, and set up again. 

Mr. A. W. Byrne used a machine of this type in a 4,000 ft. 
section of the Metropolitan sewer system, at Boston. The force 
was as follows: 


HRM SLU AUD LUUCUIN iat cahichs Vo) 'os'sh We 1a Vaiiovaliarfeeieraieie%e. wane iar (si6 4.0'e Souo ve iauslevsiieye sede Pio 
MRL CTIN UE ates ous ereiccre re) ee tvelene tis we eunle- ae He auense auaessye nuaiek laine eae . 2.00 
HE CUUTIAD SP Mite s).c ckever se s Ratevotar Mee, len aire celia ida wtiotane re dies ave, eile; ste deniele « ode) 
SS LOMELOLS MALIA sl Oinie lo reteinie eb ereeie nies oat pp be aa’s Wed doce ai seu ereee 14.00 
META NSN EM SO Olanley dy tiactant Se aT atte )aliei rs hs Oo~ ayn a ip Ve) eTehiay seme Ua» sVeveiie cational ioholoieke 5.00 
MEU OTCEN Ca ly > os Ujena ant hist ata ae Oe ea aaa eatevelelaasina 6 4.04.8 brembate 4.00 
Appian Orivers, AE S20048 52. ise ans cee med Wistar seal euere, aawens 8.00 
2 men cutting down planks, at $2.00........... A te ioaseePaens - 4.00 
SEIMen puUlins -plamkS; tC, Ate SIC TOS oioie ajidwie sreheuele wlesverd cus lelarels . 14.00 

AINOWAUA Ael heictie Oey Serv DOD CHAE CHET ORO Spareeereiera tats syaleletsnerederewe $55.50 


The trench was 9 ft. wide x 20 to 30 ft. deep, and this force 
averaged 64 lineal ft. per week in running sand, 192 ft. in gravel 


and coarse sand at a cost ranging from 80 to 25 cents per cubic 
_yard. A steam pump costing $10 per day was required, and 


about % ton of coal was required for the trench machine. 

A Cableway can be used to advantage on trenches 8 feet and 
wider. The main cable is stretched on towers 30 feet high and 
three to four hundred feet apart. One tub of one cubic yard 


631 


632 “HANDBOOK OF CONSTRUCTION PLANT _ 


‘capacity is handled at a time and ean be loaded at any point 
and swung as much as 10 feet to one side. The cable machine 


is advantageous in soft digging or on rock as no part of the 
machine is carried by the side banks. The engine and one tower 
stand on a car which runs on tee rails; the other tower stands 
on the ground and must be lowered and carried to a new posi- 
tion. The outfit can be loaded on one car and weighs about 19 
tons; price of 300 foot cableway is $3,250; rental, $200 per month; 
capacity, according to the manufacturer, 350 cubic yards per ten 
hours; price of 400 foot cableway, $3,500; rental, $225 per month. 

West of a north and south line from Buffalo, N. Y., add $50 
to the selling price of the cableways. ; 

On rented machines repair parts are furnished by the lessor, 
the lessee paying carrying charges and cost of replacing. Gen- 
eral repairs are such as are necessary on any contractor’s hoist- 
ing engine in constant use, together with the replacing of 
worn out steel ropes and running parts, which are comparatively 
Small items, as there are no parts subject to frequent break- 
ages as in the case of steam shovels and ditch digging machines. 


These cableways are usually driven by a 7”x10” double cylinder 


engine capable of lifting 5,000 lbs. They raise and transport 
the buckets at a speed of about 440’ per minute. The output is 
about 250 cubic yards of rock per day. Mr. James Pilkington, 
of New York, says that he has taken the machine down, moved 
250’ and put it up again in three hours and fifty minutes. 

The following costs are from “Earthwork and Its Cost,” by 
H. P. Gillette, for a sewer in Washington, D. C.: 

Width of trench, 18 ft.; depth at which cableway began work, 
15 ft.; distance of travel of 1 cu. yd. bucket, 150 ft.; number 
of trips per hour, 35; hours per day, 8; material, cemented gravel. 
Cost: 


Engineman ...\.... 


Gilvenian:./. hoe 8 ona en nk ee $ a8 
1.00 
2.00 
1.50 
7.0.0 
30 men picking and SHOVClIN'S sees ce ee ale ieeitersueek tee eee ee 


Total for 280 cu. yds.......~ EAM PHOT ODO eh oe 5 sue ete ener eAngee 


Cost of picking, shoveling, hoisting 15 ft. and conveying 150 / 


ft. to wagons, 16 c. per cu. yd. (Note that the wages were very 
‘low.) Bracing and Sheeting were going on at the same time; the 
men did not know they were being timed, - 

A self-propelling machine for excavating small trenches and 
which digs by means of scrapers and buckets fastened at the 
rim of a revolving wheel’is said by the manufacturer to be able 
to excavate in any ground that can be loosened with a pick, 

- The machine will cut through a log or timber, but if it strikes 
a large boulder the wheel must be raised out of the trench until 


the obstruction is passed. These machines cost about $250 
per ton. 
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METHODS EMPLOYED IN CONSTRUCTING CONCRETE PIPE 


SEWER IN JACKSON, MICH.* 


a \ 
Special methods and devices for trenching and pipe laying have 
been employed in constructing two lock joint concrete pipe trench 


sewers in Jackson, Mich. These sewers vary in diameter from 4 
ft. to 18-:ins., and each is about 2 miles long, and the lock joint 
eoncrete pipe is used for 24 ins. in diameter and above, vitrified 
pipe being used for the 18-in. line. 

The trench is largely through sand and gravel and considerable 
water and running sand were encountered. The depth ran from 
7 ft. to 25 ft. and tight sheeting was required throughout. The 
first few feet of cut were made with horse and scraper; if the 
trench did not exceed 8 ft. in depth the deepening was continued 
by hand; for depths exceeding 8 ft. a trench machine was used. 
The sheeting was driven by hand and was pulled after the 
‘trench had been nearly refilled by means of a chain block 
fastened overhead to a rail laid on the bents of the trench ma- 
chine. Two men pulled all the sheeting. 

The trench machine is shown by Fig. 299A. It was designed by 
City Engineer A. W. D. Hall, and, built 150 ft. long, cost $500, 
including three % cu. yd. self-dumping buckets. The construc- 
tion calls for very little explanation. As will be seen, the whole 
machine is made so as to move along the work on track rails 
laid on the banks of the trench. An ordinary double drum hoist- 


ing engine operates the traveler, one drum giving the traveling . 


movement and the other drum doing the hoisting. The usual 
method of operation was employed. The excavated spoil was 
raised in the buckets, conveyed back and back-filled onto the 
pipe, which had been laid as fast as the trench was opened. 

When water was encountered in the trench it was handled 
as shown by the sketch, Fig. 299B. The force pipe of an ejector, 
shown in enlarged detail by Fig. 299B, was attached by hose to 
the nearest hydrant, which gave the ordinary domestic pressure of 
about 60 lbs.; the suction pipe with strainer end drew from the 
trench sump and the discharge pipe passed over a bulkhead into 
the completed sewer. 

In pipe laying the usual methods were followed, the pipes 
being rolled onto skids over the trench and lowered by the trench 
machine. The pipe laying was straightforward work except 
where running sand or quicksand was encountered and then the 
special shield shown by Fig. 299C was employed. This shield con- 
sists, aS will be seen, of three sides of a bottomless box. It is 
operated as follows: When near grade the shield is set on the 
trench bottom in the position illustrated, with its open end 
straddling the end of the completed pipe. Hay is then stuffed 
into the spaces between the sides of the pipe and the sides of the 
shield to keep the mud out and two men inside the shield exca- 
vate down to grade, driving down the shield as they sink the 
excavation. When the excavation is completed the pipe is laid 


* Hngineering-Contracting, Nov. 10, 1909. 
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Fig, 299B. Sketch Showing Ejector and Method of Pumping Water 
age from Sewer Trench. ‘ 


_-—s- waried so much owing to local conditions, differences in materiak 
a. ete., that it is impossible to get at average costs. He states 
+ that the cost of excavating 42-in. sewer from 17 to 20 ft. deer 
has been 58 cts. per cu. yd. The trench at 17% ft. depth con. 
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# Fig, 299C. Sketch Showing Steel Plate Shield Employed in Laying 
Sewer Pipe. 


tains 4.7 cu. yds. of excavation per lineal foot and costs $2.50 
per lin. ft. At a depth of 26 ft. the trench contains 7.05 cu. yds. 
of excavation and costs 75 cts. per cu. yd., or $5.28 per lin. ft. 
of nee, Between 17 ft. and 26 ft. depth the costs vary about 


i 
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in RTODDEtION from 53 cts. to 75 as per cu. vas These costs | 
clude excavation, back filling, driving and pulling sheeting, ‘pipe > “ge 
laying and cleaning up and grading the street after the work. 
They include everything except cost of pipe and cost of sheeting 
timber and, apparently, plant and overhead charges. The gang 
worked consists of 30 men; common labor is paid $2 to $2.25 

per day, enginemen $3 per day and foremen $5 per day. The e 


work is being done wholly by day labor. The information from 4 
which this article has been prepared has been furnished us by < 
Mr. A. W. D. Hall, city engineer, Jackson, Mich. 4 


Mr. H. P. Gillette, in Hngineering and Contracting, gives the ; 
results of his observations of a No. 17 machine of this type. 
The original cost was $4,800, but the market price of this 
machine new is now $5,250. Mr. Gillette estimates the interest and 
depreciation over 150 working days at $7.00 per day, which was 
equivalent to 1% cents per yard. He gives the cost per lineal 
foot of trench as 4 cents and the cost per cubic yard as 10 7/10 : 
—eents. , Be 

Another type of self-propelling trench excavator can attain 
a road speed of 24% miles per hour. The earth is excavated by — 
buckets traveling on a chain elevator and is removed to the side 
of the trench on a belt conveyor. The buckets are self-cleaning 
and travel across the face of the trench in order to excavate to 
the proper width which is regulated by two set screws. It is 
not necessary to change the buckets or scrapers to change the 
width of the trench. The manufacturers rate their machines at i 
% cu. yd, per minute. The machine is operated by one man; a 
coal consumption 1,200 to 2,000 lbs. per 10 hours. The weight 
of the machine-is well ahead of the trench. It is not suited for 
very rocky ground, but when a large boulder or similar obstacle 
is met the buckets can be raised over the obstruction and can 


* 
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start again on the farther side of the obstruction. : 4 
2 
Width of Weight 2 
Trench Depth (Tons) Price 
Small machine....... 28” to 60” 0’ to 20’ 18 $6,700 
Large machine....... 28” to 78” 0’ to 30’ 20 7,600 


F, o. b. factory. 


Another excavator of the self-propelling type and in which the 
earth is excavated by scrapers and buckets traveling on a chain 
elevator and removed to either side of the trench on a belt 
conveyor is shown in the following table. 


Kind of Power — 


Gasoline 
Steam 
Gasoline 
Steam 


Steam 


_ Steam 
Steam 


‘Gasoline 


5 Horsepower 


laren 


* Approximate 
Widths 


.. 12 and 15 
12,15 and 18 
12,15 and 18 
19 and 26 
19, 24 and 27 
32 and 36° 


19, 24and 27 


_ 32 and 36 
27, 32 and 36 


27,32 and 36 
_ 48 and 60 


if 
per 


Max. Speed ) 
Digging 


214’ 


af. 


Ho Miles Traction 
per Hour 


ARES 


on One Side 
or Hither 


Delivers Dirt 
Side 


One Side 
One Side 
Hither Side 


Hither Side 
Hither Side 


Hither Side 
Hither Side | 


\ 


TABLH 152—SIZES AND CAPACITIES OF TRENCH MACHINES. 


Width on Car 


a 
own 
ENN 


10’ 


Si 
i) 
~ 


10’ 


10’ 


Height Over 


oO 

= 2 

i=) 

. A, 
$ 3,500 
daly 4,500 
11’ 4, 500 
12’ 6,500 
14’ 7,500 
14" 8,000 
15’ 10,000 
15’ 15,000 
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The manufacturers say that the machine will probably need no 
repairs for one year; then the repairs on No. 000 to No. 0 will 
cost from $1 to $2 per day; on the larger machines $2 to $5 per 5 
day. These machines are self-propelling both for digging and 
traveling, no cables being used. Usually the tractions on these a 
machines are of the wheel type, large in diameter and having — 
a wide face. For traveling over streets this is satisfactory, but aS 
for operating in soft ground the rolling platform traction is _ 
recommended. These machines have various changes of speeds 


oT a eae. f 


Fig. 300. View of Trenching Machine Excavating Sandy Clay at 
West Salem, Wis. 


and\ can be changed instantaneously by the operator. In order 
to change the width of the trench the scrapers must be removed 
and others of the proper dimensions substituted for them. These 
machines are for lease also on a fixed sum per hour or per day 
plus a fixed sum per yard basis. This rental includes the en- 
gineer’s services and will average about $50 per day. 


1 


PROGRESS DIAGRAM AND DISTRIBUTION OF TIME OF 
FORCE ON SEWER TRENCHING BY MACHINE. 


After W. G. KiRCHOFFnR. 


Recently an 8-in. sewer 5,270 ft.)in length was laid at West . 
Salem, Wis. The excavation was made in a sandy gravelly clay 
by the use of a Parsons’ trenching machine. Fig. 300 shows the 
machine in operation. The trench averaged about 8 ft. deep. 
The total number of days’ work put in on the job was 325%, 
or an average of 61.8 days per 1,000 ft. of sewer. The trenching 
machine was operated 20 days out of the total 26 put in upon 
the work, or an average of 263% ft. per day. The least distance 
made in a day was 20 ft. and the maximum distance was 550 ft. 


The progress diagram is 


o 
3 4 


one 


USES 


Total Time \ 260 


Length of Sewer Laid in Feet 


= 
Fig. 301. Progress Diagram of Sewer Trenching Machine at West 


Salem, Wis. 


; The labor upon the work was divided as follows in days per 
1,000 ft. of sewer: 
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The greatest number of men employed in any one day was 
«16 and the smallest number was two. 
; at This work was done under the supervision of W. G. Kirchoffer, 
consulting engineer, Madison, Wis. The contractor was F. HE. 


Kaminski of Watertown, Wis. 


TRENCHING BY MACHINE FOR A 36-IN. BRICK SEWER.* 
An interesting example of machine trenching under favorable 


~ eonditions of soil is furnished by the sewerage of an area of 
about 30 square blocks south of 80th St. and east of Aberdeen 


* Engineering and Contracting, July 17, 1912. 
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St., in Chicago, I. The sewers to be built comprise about 665 
ft. of 36-in, brick sewer, about, 2,200 ft. of 30-in. brick sewer and 
some 17,000 ft. of 15 and 18-in. pipe sewer. The depth of these 
'sewers below natural ground surface is an average of 14 ft: 


The soil consists of black loam overlying yellow and blue clay, 


the clay being stiff enough to stand well with only occasional 
sheeting planks. Altogether the soil conditions are well fitted 
for trenching by machine and all trenching is planned to be done 
by machine. Fig. 302 shows the machine used which is a No. 1 


Fig. 302. View of Austin No, 1 Trench Machine Digging a 15-ft. 
Trench 42 Inches Wide. 


Austin Trench Excavator fitted with buckets cutting to a width 
of 42 inches. "i 

The work at present is on the 36-in. circular sewer, which con- 
sists of a two-ring invert and a single ring arch. Following the 


~ machine the trench bottom is troughed to templets of the sewer 


inverts. For this larger sewer the trench sides were to be under- 
cut at the bottom, since the excavator cuts only 42 ins. wide, 
but with the smaller sewers there will not be this extra work. 
Three men pick the bottom and undercut the sides behind the 
excavator, which is kept about 15 ft. ahead of the invert masons: 
Vertical plank spaced about 2 ft. apart and bound with pipe and 
iron bands are sufficient to keep the trench sides safe. 


Three bricklayers work on the inverts and two work on the |. 


crown which follows from 30 to 50 ft. behind. Brick handlers, 
mortar men and helpers bring the force on brick work up to 
30 men. The invert brick are laid to the templet cut trench 
bottom. To undercut the arch flat iron circles in two parts 
connected by bolts are set 6 ft. apart on the completed inverts 
and 2x4 in. lagging is laid on them to form the arch center. The 
rings are collapsed by removing the connecting bolts, 

Trench excavation was begun June 3 and at the time the work 
was visited, July 8, 1,600 ft. had been excavated, This, however, 
is no indication of the Speed of the excavator, for it is worked 
only fast enough to keep some 15 ft. ahead of the invert masonry. 
On two favorable days, 184 ft. and 170 ft. of sewer were built, 
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& put the average advance has been much less. The contractor 
oe stated that the machine had not worked over half the time. nee 
Pe _An estimate of the cost of operating the excavator based partly a 
on assumed progress, is as follows: 


HOMEITICCY 4 oso bcs o 6 oe eieie SONS eS sha Ieee a 

ee eS eet 

MC OAD 5 eve eres pe es Be Api nae Boe este rtd 1 4.00 

Beil and waste .. 6... cee eee eee rer 960) ane 
Rcieeh see ot on muoore to pee ae ee een oa, « oe 1.00 } 
MECDLECIALION: eaten tapers re eae Fe ee Meche Dene 
Interest at 5 per cent......-..-.- ea ar As tets, aye pO oo leo ch arene 4637 a 

3° Total cost per working day ......-+-eeee eee e eee ee  SLT.10 


The machine will use about three-quarters ton of coal per day. 
To be conservative we have assumed one ton at $4.00. The 


Fig. 303. Excavating Trench for Sewers Seventy-Eight Inches 


Wide and Twenty Feet Deep at Des Moines, lowa. 


; repairs were also estimated at $1.00, which is considered liberal. 

a The depreciation is taken at 300 days’ work per year for ten 

a years, and although it is assumed that the owner of such a 

sf machine will be able to sell it at the end of that time, no allow- 
~ ance for salvage value is made here. 


rs : Assuming that the brick sewer may follow the machine at a 
B rate of 170 ft. per day, the eost per foot of trench excavation 
ie. is 10 cents, or 5 cents per Cu. ya. Linthe contractor could 


double the rate of brick construction he could then reduce the 
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excavation cost by one-half, as he states that the machine is 
used about 50 per cent of the time. Other items enter into the 
RE reae in speed of brick sewer construction which might 
increase the cost of that part of the work more than the reduc- 


Fig. 304. Carson Trench Machine Purchased by City of Brandon, 
Manitoba, Canada, and in Use on First Street 
Sewer. Hoists Six Tubs at a Time. 


Fig. 305. Carson-Lidgerwood Cableway on Work of Bramley & 
Gribben, Walworth Run Sewer, Cleveland, O. 


tion in cost of excavation. The decrease in cost of excavation on 
the 3,000 ft. of brick sewer if built at twice the rate of speed 
would be 3,000 X 5 cents, or $150, which is hardly enough to 
warrant the risk of increasing the cost of the brick work. 


Figs. 303-805 illustrate well known trenching machines on 
various types of construction. 


TRUCKS 


ree-spring, short turn, light truck with side and Wailoe 
, weighing 810 Ibs. and holding 1 ton, costs $85. 00. 
‘o-horse truck, weighing 2,000 lbs. and holding 2% tons, 


$270. 00. 
two-horse truck, Ser aoe 3,500 lbs. and holding 4 tons 


Fig. 306. Timber Buggies or Trucks. 


rimber Buggies or Pherae tded extensively by builders for | 
Ses heavy beams and timber. Size, 4 ft. long, Qeits 
Made from hard wood. Wheels, 24 ins. diameter, 4 ins. 


ice. Axles, 2 ins. square. Price, $25.00. 


Sing ie 
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TUGS 


{ e 
*In connection with the dredging work and other construction 


tributary to the park extension work at Lincoln Park, Chicago, : 


a fleet of tugs and other floating apparatus was employed. 

The tug ‘‘Keystone” has a steel hull 87% ft. long, 19 ft. beam, 
and 11 ft. deep. She is of 94 gross ton weight, and was built in 
1891. She contains 1 fore and aft compound condensing engine 
with 18x34 in. cylinders of 30 in. stroke, and one fire-box marine 
boiler, 14 ft. long x 102 in. in diameter, carrying steam at 125 
lbs. The crew is as follows: 


WapLaines “tan ea tee * 
LDR TNT) Saas ecm s Reve Sch gt de caten wee a Nee al 
Firemen ...... : 
Deckhand 
SCOWRAT re gies cas eee ol ee 
BVVVECINIAVERTN 9 Fie-. Wrcia Aika e case reaate 

Cook including supplies 


ae verey cree 


This tug was in commission 12 hours per day. Board was 
furnished the men in addition to the regular wages. The tug 
was purchased by the Park Commission in 1905 at a cost of 
$13,983.19, including improvements, and was fitted with Jones 
underfeed stokers in 1910 at a cost of $2,025, making its total 
cost $16,008.19. It has been in commission 2,348 hours. The 
cost of operation in 1910 was as follows: 


Cost 
> Cost per Hour 
Waborsoperation: asc. ee ore Ten es ook cere SO Soto $2.336 
SA OECONSECOA] ae eens a cue ee ea ete einem 2,772.50 1,180 
UNO OLIOS Brose Sarno cash rs oleae Lear pe Se 915.56 .390 
PITS UAT CO woke oy. ce ale oils SRI a 127.50 055 
TEEN OO) ees x) O70 Nee Ae air RY. i ae ea 1,057.76 450 
Whaterial repairs is) scl. ns See 03.06 885 
Total seost.of- operation... ...<,.6.0. -- . $9,301.19 $3.961 
Summarizing we get the following costs: 
Potalscost.Of repairs: an o6 sac ee ee oe ee eo $1,960.82 
Cost of operation per hour............. Ses Secsteperameereee 3.961 
Cost of operation per day... evleulstenelle, Clateneyereonne 47.55 
Cost of repairs per-hour......... hepencrens 0.835 
Costiot repairs periday, cat. ee eee, eee mance 10.05 
The tug was mostly used for towing scows loaded with loam — 
for park purposes, but 89 hours of its time were charged to 


dredging. 
This tug again served the dredge from April 20 to June 9, 1911, 


on which date she picked up one of the dredge cables in her 
Wheel. She was docked on June 14, and a new rudder of wood 


*From Hngineering and Contracting, Vol. XXXV, No. 8, Vol. 
XXXVII, No. 24. 
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age placed on her. The tug went into commission again on June 19 
_ towing black soil from that date till Jan. 1, 1912. During the 
season she towed 39,000 cu. yds. of black soil at a cost of 17% 
ets. per cu. yd., and 12,000 cu. yds. of stone, 8,060 cu. yds. of 
which were handled before Dec. 1, in conjunction with the black 
-goil at a cost of 33 cts. per cubic yd., and 3,940 cu. yds. after 
Dec. 1 at a cost of 55 cts. per cu. yd. The table gives by items 
the cost of operation and repairs for the ‘season. 


ELOUTSEID GCOMMMISSION: © 6.22 ccc ee se cee er eee es 2,377% 


Total Per hour 


i LOMICES SG ee eee eae 6,699.70 
ae ae er : ooaat $2.86 
IP UYC!: Nis OS CI D0 DIO idl ec BICC ara CS i 4,230.00 1.78 
SINTRA ene sic icie were cae es orn lbiyel steel esesie oles 1,123.51 47 
BOTA TACE) & ciara cise oc oie see ones vine 2 sere 127.50 ; -05 
MISCOLIATICOUS. = cave cae cw'e cre ere were seen 234.81 .10 
Natale grees he ais. PERE EEO oe $12,504,86 $5.26 
Labor $ 1,891.28 $0.80 
Material 3 1,316.12 .55 
Teams 3.40 
Derrick 44.96 Ms 09 
PRIETO ie ie cielo cin pe celts clam eer vip cit s\leieiere cial 55.35 ; 
PACT ALIS cieie oe ice. use eligi evers ale) wl ruwstne 61g 0 9s 98.39 
Total repairs....----++-++eeres ee cnumate atone $ 3,409.50 $1.44 
e Total operation and repairs......-+--- . $15,914.36 . $6.70 


The tug “Richard B.” is 76 ft. long, 17 ft. beam, and 7 ft. in 
= depth. She has a wooden hull and is rated at 63 gross tons. 
Equipment comprises one fore and aft compound condensing 
engine, 10x20 in. cylinder, with 14 in. stroke. Her boiler is 
Seotch marine type, 14 ft. long by 96 ins. diameter, and carries 
125 lbs. of steam. She was built in 1906. Her crew consists of 
} a captain at $145, an engineer at $120, a fireman and a lineman 
Zz each at $65. The tug was purchased by the Park Commission 
in 1905 for $8,744.55, which price included some repairs and im- 


provements made before placing in commission. The cost of_ 


operation and repairs during 1910 were as follows: 


FUGUE im, COMMISSION... -reelasier-orte eres emis pe a) csc ae 1,118 

SUDIUISL USE ISIOGL 7. 0 Oot ORC CICIC/ OL. CARP ICS Ce RE Nei geo ata 732 

_. Hours on park extension ...-++-+-+++++": PRON N CLR oS PONTE O 386 
oa! Item ¥ Cost 

‘e Maborvoperation, oS6 NOUTS, «+ 6. ele seme once crt as ts $ 476.88 

PENIS SG MOUS terete: aialecrnu cuojn ue) reyes michcicte sie ns sisi i) OLONUo 

C RECS) Zo pb. 0 LED OO EOS Dl PORTA Rae otra py rime te Ga aleet ; F 104.03 

PRET ITEC CAPER Laie a reds aa steven at sledacs azn elexedel oaths cubes iit ttf 95.00 

Age Labor repairs (GquILe atta Holes Uae) “cout tne MIE sae Le 511.35 

sia ane NNT OI OLED VEST Pec OIC RCT ICRC i Oi 534.41 

PP oWING LEDdiITS Gi aecne sree me OS® RANEY Siete 21.76 

Total operation, 386 hours ..----++-+7+++7+" Be len Attain ave e519 991.66 

Total repairs, 1,118 hours RON ZED Sian OY nec SOUNIE TC POU NO IO 1.067.52 

Total operation and PODAULS) crsiereles y-Metiotelstene <lepn eusie belo) 9feite 2 2,059.18 

7 Total cost per hour ....-++++2see+e" Eee TL aatevesetaicte eh sve) oyeke 3.53 

~. Total CES UPCH GAGES «dic widi nie wirie/b it cin tle eels Hie 2) cision reso es tye 42.36 


extobeled 


2 The time of this tug was charged to the dredge work for 139 


hours. It was in commission 12 hours a day. 
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This tug was in commission again after March 7, 19i1, and was 
engaged in miscellaneous work on days when needed and went 
into continuous service on July 11, serving the breakwater con- 


struction fleet, assisting the ‘Hausler’ in serving 
and towing black soil from the river to the work. Her cost for 


the season is given by the following table: 


the dredge 


TABLE 153-—COST OF OPERATION AND REPAIRS OF TUG 


“RICHARD B.” 


FELOUNS 111) COMIM|ISS1O 01 a: en peacteices ses crete gee talete secs iain casters 
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Operation. 
Total 
ATEEDEY © Tosi sie Sescel o ah arartacsiae Dietron hfe lAEaL Road Ge eee cess $4,054.90 
MAUNA CCILDH rec NRE sol Powsia yy Be waz elelod cays ona oie ence 446.68 
BUM lps ? nac tance a oSer oss ial on aiokana ds cies Oot ina Cen oae ee rE Ope 1,235.75 
SUID Dd Ste ray Sie ia vps cok ace vodenc lates aalionc paken ERPS RNs 351.08 
BURN SU IEANT NC Cee oo Ba aaah abs we coca io eh ete abate tele Secatheweneh onweS 109.54 
MMS COMANCOUS H aetcts o:4 elton ctaaeste: eee rendyeken erent 3.03 
Mota laoperatlonin iy tay sca ee . - $6,201.28 
Repairs. 

MEA DOUG are: Jpah eyo wee ete pleas Ri Deetscancpemetsheaet wen ey eee $ 366A0 
ENTE does ictisn ce oconeweocer avedetenel ous ie SRO a ee 172.84 
LPSGIGs kas Aiken Saaaine were een Fesecahete onthe s easter ace eee 197.67 
SIDVOWSI CLO Gis ts sas cteutxe ence Ouar cre RCN TOK ae ee ee 26.27 
LOLA ELS DAITSS caatccvciemt etic ake see apecin ti ne eee $ 763.18 
Total operation and repairs ............. $6,964.46 


o+ +. -2,184% 


Per Hour 


; $2.06 


08 

i 10 
$0.35 

$3.19 


The cost of operation of the motor boat is given below for eight 


months. Its time was charged to the entire fleet. 


Operation. 
Total 
DE OOLE Weis oases pis OaCeeRD Dy der aay RAE CaM tein ase ass $ 520.00 
Sp plies eet bs ES AS eek dare. eh enn pre 335.73 
BIN OGEUES 55. Seaedie sks tas esskesedeusven east eae ERTS eae $ 855.73 
Repairs. 

Be GAUWOT aust: tenes edie exe egoeuatie teu rca ehetee aNe ea eee een es $ 291.81 
NEADERL Al ancains ois; este Gia ee ee eee 13.72 
UD ORIBEC IM Ryne ae toun G ahas Sakae oe, Rinne: Sioaren ean in vate aXe 85.45 

PLS OA ote aat suet arctiens ete oan eee ee $1,246.71 


Per Day 
i $3.56 


$1.63 


$5.19 


The tug “Hausler,” the last of the three tugs belonging to the 


~ fleet, is 72 ft. long, 18 ft. beam, 9 ft. deep, and is 


gross tons. She was built in 1893 of wood. Her machinery con-. 


sists of 1 vertical non-condensing engine, 22x44 


with 24-in, stroke. She has 1 fire box marine boiler, 


rated at 61 


in. cylinder 
14 ft. long 


x 96 in. in diameter, carrying 135 lbs. of steam, Her crew con- 


sisted of a captain at $165, engineer at $120, and two 


firemen and 


: 
: 
: 
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it was necessary to provide a double crew, each working a 
12 hour shift. This tug was purchased in 1908 for $10,500. The 
é eost of operation and repairs for the season of 1910 was as 
follows, for 5,537.5 hours in commission: 


/ Cost Cost 

Total per Hour per Day 

Ms Tabor operation 2. 02.65. ose eee $ 8,283.92 $1.496 $17.95 
; Fuel, 773 tons .....--+++++++++-:> 2,903.00 .b24 6.29 
SEEDER iy cla etacche heya retetete scerte Meets nce e 369.65 .667 .80 

PANS GEICO ose ere tenetiejn 8 sre ele sje soe 250.00 .045 54 

$ MEADOR HEPA Ses oe) He nie crores mins sseeie 1,317.26 238 2.86 
mee Material TepPairs 2... sees e sees 1,897.63 343 4.12 
oOwine LCPAINS eine nse. sce eels s ~ PAC Ae, UE OS we .02 

Fs Total Operation). s.e ele tle aeie we ~11,806.57 2.130 25.58 
; NOE AEM CP AILS oo ls elle a lo)0. 6 o0/0)'0 oe when's 3,224.01 .590 7.06 
ANG HAM COSC. pics epacisistejerece os sss 0 + oe 15,035.58 2.720 32.64 


This tug devoted nearly all its time to the dredge during 1910. 

In 1911 the tug “Hausler” did not go into commission until 
June 15 on account of repairs to her boiler which required from 
; Feb. 20 to June 2. The furnaces were practically rebuilt. The 
--— eost of her operation for the season is shown as follows: 


Hours in commission........--.-seeeeeeereeee Lele em ale arene ovo gare 
Operation. . 
f Total Per Hour 
i NUD IDONE Perice aabalehenevetcie\eo7cia ere «cle siecle e oleic e ritie oree $ 7,120.70 

Watching 178.67 i $2.03 

PUES]: s60. oy 2,583.93 72 

Supplies 644.03 18 

Insurance 268.75 07 

Total operation ........--++seereer cere $10,796.08 $3.00 

Repairs. { 

MATSO Ta hac shag een ek oie ot ols he wells, Hyeioyapersiupe esi eine C pee haa Wa We $0.22 

OVP COLLAI ic cc eee) opie) ove «eye: oie Bete togedegake Te vere ots 2,864.93 .80 

DNGUPUCK Mote a's vec sls oe cle tisveneha seielare eieiae cs o's pe: 08 
iA Richard B.........+-- Le lees esas erie 119.03 4 

Notal TEPAITS) «<6... ee mece sens ee ees $ 3,960.59 $1.10 

Total operation and repairs ......---+ $14,756.67 $4.10 


TOW BOATS 


} Under “Barges” are described a number of such boats used on 
the upper Mississippi and whose cost, life and cost of repairs are 
described. I herewith append a list of tow boats used on this 
improvement. 

Tow Boats. There are three sizes of tow boats used which are 
designated as large, medium and small.. Of the boats mentioned 
in the following tables, the “Coal Bluff,” “Fury,” “Henry Bosse” 
and “Alert” are in the first class; the “Ruth,” “Mac” and “Grace” 
in the second; and the “Lucia,” ‘Louise,’ “Blsie,” “Hmily” and 
“Ada” in the third. The “Blsie’ was built with a steel hull, and 
the wooden hull of the “Louise” was changed to steel in 1905. 
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one deckhand at $65. As she was in commission 24 hours per day — 
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The “Fury” and “Henry Bosse” (formerly the ‘“Vixen”) were 


puilt under contract at Dubuque, Iowa. Their hulls are of oak, 
100 ft. x 19 ft. 6 in. x 3 ft. 10 in.; cylinders, 10% in. x 4 ft.; one 
boiler, 22 ft. x 42 in., with ten 6-in. flues. Both of these boats 
have been rebuilt with somewhat different dimensions. On 
December 31, 1910, they were classed as fair, which means that 
extensive repairs were needed. : : r 

The “Alert” was bought second-hand; hull, oak, 115x19x3 ft.; 
cylinders, 10 in. x 5 ft.; one boiler, 16 ft. x 43 in.; rebuilt in 
1884 and partially rebuilt several times. December 31, 1910, in 
bad condition. 

The ‘Coal Bluff’ was bought second-hand, 3 years old; hull, 
oak, 120 ft. x 22 ft. x 4 ft. 6 in.; cylinders, 15 in. x 5 ft.; three 
boilers, 25 ft. x 36 in.; hull twice rebuilt and also very large 
repairs; condition, bad. . 

The “Mac” was bought nearly new; oak huil, 73x16x3 ft.; 
eylinders, 7 in. x 3 ft. 2 in.; one boiler, 14 ft. x 36 in.; hull has 
never been entirely rebuilt, although large repairs were made in 
1894, 1902, and 1910; condition, good. 

The “Ruth” was built by the United States; hull, oak, 75 ft. 
x 17 ft. x 3 ft. 3 in.; cylinders, 7 in. x 4 ft.; two boilers, 10 ft. 
x 30 in.; hull has not been entirely rebuilt, but received large 
repairs in 1901 and 1909; condition, good. 

The “Grace” was built by the United States; hull, oak, 79x17 
ft.; cylinders, 7 ft. 6 in. x 4 ft. 1 in.; two boilers, 10 ft. x 30 in.; 
hull has not been rebuilt or received large repairs; condition, 
good. : 

Small Tow-Boats. The “Lucia” was built by the United States 
at Keokuk; hull, oak, 68 ft. x 12 ft. 8 in. x 3 ft.; cylinders, 6 
in. x 2 ft. 6 in.; boiler, 10 ft. x 38 in. She had large repairs in 
1892 and 1904, and her hull was rebuilt in 1895 and 1909-1910; 
condition, December 31, 1910, good. 

The ‘Louise’ was built by the United States at Keokuk; hull, 
oak, 61x12x3 ft.; cylinders, 6 in. x 2 ft. 6 in.; boiler, 10 ft. x 34 
in.; hull rebuilt in 1894; steel hull in 1905; moderate repairs each 
year; condition, good. 

The ‘Elsie’ has a steel hull and was built by contract at 
Jefferson, Ind.; hull, 67x13x8 ft.; cylinders, 6 in. x 2 ft. 6 in; 
boiler, 10 ft. x 34 in. The ‘“flsie” appears to have cost as much 
money as the wooden hull “Ada” for the same period of time. 

The “Emily” was built by the United States at Keokuk; hull, 
oak, 67x12x3 ft.; cylinders, 6 in. x 2 ft..4 in.; boiler 10 ft. x 
34 in.; condition, good; new hulls, in 1902 and 1909-1910, 

The “Ada” was built by the United States at Keokuk; hull, oak, 
68x11x3 ft.; cylinders, 6 in. x 2 ft. 6 in.; boiler, 10 ft. x 34 in.; 
condition, good; hull rebuilt 1903-1904. 

These small tow-boats are of great value with light tows in 
working around the dams, 
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(See Steam Shovel Manufacturers.) 


Unloader plows, Figs. 
307-308, are largely used 
in railroad and canal 
construction. The best 
types are constructed en- 
tirely of steel. They are 
usually operated by be- 
ing pulled through the 
train of cars by a cable 
attached to the engine. 
Three types are manu- 
_ factured: the center un- 

loader, which distributes 
the material equally on 
both sides of the track; 
the right unloader, which 
distributes the material 
to the right; and the 
similarly constructed left 
unloader, which places 
the material on the left. 
A right unloader can be 
used as a left unloader 
and vice versa, by re- 
versing the direction of 
the pull. 


Type 


Centre unloaders......... 
Centre unloaders......... 
Centre unloaders......... 
Centre unloaders......... 
AUS COP WCE ce 5 siete ei sis «less 
PIS OP VSL ciel siehe sues vi 
erent OG VEL. cc oc ote chols 
Risht or leflto ei. ee ee 


UNLOADING MACHINES 


——_—__. 


Fig. 307. Type L-4 Bucyrus Side Plow 
Showing Curve of Moldboard. 
Car Height oh 
Capacity, of Mould 
Cu. Yds. Board, Ins. Price 
10 38 to 27 $300.00 
20 45 to 33 375.00 
35 58 to 44 550.00 
50 60 700.00 
Bre Kopp LO 36 300.00 
25 42 375.00 
Petes OD) 57 525.00 
ew 20 60 650.00 


Mr. Gillette says that the time occupied in unloading a train 
of 12 cars with an unloader plow is from 10 to 80 minutes, the 
engine doing as much in that time as 8 to 10 men would do ina 
day. When unloading on curves the time is longer, for snatch 


blocks must be used to keep the cable on the cars. 


A snatch 


block every third car is generally enough. When the plow reaches 
a snatch block it must be stopped, the block and chain being re- 
moved and carried forward. Unloading in this way takes about 
twice as long as on straight track and often longer. 


651 


652 


When much material is to be handled the cars should be 


rigged with hinged side boards that can be dropped down when 
unloading, and a hoisting engine should be rigged up on a car 
by itself for the purpose of pulling the plow cable. A 10 x 12 
in. double cylinder engine with a 1-in. cable for loose gravel, and 
a 1%-in. for heavier material will unload a train of cars often 
in half the time taken by locomotives, since the cars need not be 
blocked, and the danger of breaking the cable is decreased. 

The cost of repairs to unloading plows on the Panama canal 
work during the 6 months ending June 30, 1910, was for 1,655 
days of service, an average of $3.79 per day per plow. 

Mr. H. R. Postle in an article in Hngineering-Contracting of 
October 12, 1910, describes a device constructed by him for un- 


Fig. 308. Bucyrus Left Hand Side Plow at Work on Erie Railroad. 


loading crushed stone from railroad cars into dump wagons. By 
the old method of shoveling, unloading crushed rock ordinarily 
costs from 20 to 25 cents per .ton, with California wages, but 
by means of this apparatus rock is being unloaded for about 
one-third to one-half of this amount. The method is to draw the 
rock over the end of the car through a chute hung to the end 
of the car and into the wagon by means of an ordinary slip 
scraper (largest size), to which is attached a 5g-in. wire cable, 
connected to hoisting drum, operated by a gasoline engine. 

The chute is built of 2-in. lumber and is 6 ft. wide at one end, 
5 ft. at the other end and 5 ft. long and is supported by two legs 
so that it just clears the wagons, allowing them to be driven 
under or moved ahead. A roller 3 or 4 in. in diameter is mounted 
on the outer end over which runs the cable drawing the scraper 


CE ee te a 


ai 


Py ee an ae 


m d gas 
sily moved. The engir 
hoist drum with an 8-in. pelt. 
C eter and 10 in. wide. ; 
Yars are spotted with the aid of the hoist and the loading. 
ays done at the same spot, as the cars are thus moved mo 
juickly than the apparatus could be moved from car to car. 

e cost of this equipment is as follows: | : 
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This makes a cost of 8c to 10c per ton. 
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With reasonable use a wagon will last five years. Wagons are 
usually sold under a six months’ guarantee. 

For heavy loads tires should be %-in. thick. The differents 
in cost between a %-in. and %-in. tire is about $2.50 and the 
Saving in wear and tear is many times this. 

Old wagons for a period of twelve months averaged for repairs 
$3 per month. Original cost $70. New wagons other than dump 
\ wagons, original cost $70, averaged $2 for repairs for eighteen 

months. 

Wagon poles of oak, non-ironed, cost $3.60 each. It takes a 
man about one hour and a half to fit a pole. On rough work a_ 
wagon pole lasts about two months; if used on fairly good roads 

-it should last two or three years. 

A reversible stone spreading car for use in hauling to, and 
spreading stone on, macadam roads costs $450. The capacity 
is 10 tons or from 5 to 8 yards. The double-hinged bottom, 
operated by crank and chain, allows the stone to spread auto- 
matically from 1 to 24 inches deep. It has a swivel truck at each 
end to admit of its being moved in either direction, a short wheel- 
base, making it easy to turn short curves. The dimensions are: 
length of body, 14 ft.; width, 5 ft.; depth, 4 ft.; diameter of 
wheels, 48 in.; width of tires, 12 in. 

A truck of this type may be fitted with a platform, box or 
other body for hauling heavy freight, etc. The size of traction 
engine necessary depends on the number of cars ina train, condi- 
tion and grade of road, length of haul, ete. 

The following data are from a report made by the Construction 
Service Co. of New York on the economic performance of Re- 
versible Dump Wagons of three yards capacity drawn by trac- 
tion engines as compared with ordinary two-horse 1% yd. wagons. 

The assumed value of the traction drawn plant is as follows: 


} d Dep. Int. 
per — per 
Work- Work- 
: Dep. Rate ing ing 
Item Value Life per Year Day Day 
12—-3 yd. wagons..... $2,724.72 6 years 16% % $2.60 93c 
Engine ..... TES OR Se 2,000.00 15 years 8*%% 76 © 69¢ 
Water tank..........-. 300.00 10 years % mies Ae: 
The standard cost of operating the same with traction en- 
gine is: 
Engineer ......esece eres eeeeeeers SON oer 
S PRU TAS ATTA Paes ete cede eka ior er al 0) oi'o) ose! o) oP onslie elec) #\ winiaie e401 2) 
’ Coal for 10 miles, averag e 1% tons, at $2.25 
Beers Ne AINS i. 01) sie clelceis sirle cies iy ote aber bo act irceaicin Oe F 
5 Depreciation | RPE ae che onee ace inode eds] Asie eisipiley Shojetpl ease aleve’ stone Priel 
TI ATRORT Ds Groth Bs Ib Icioie orci Cheater a MOO ICD Ine aan nae TC 
Liability insurance, say 2% of the payroll oe é 
~ Miscellaneous and superintendence, 20% of the above...... 3 9355.0 


Total expenses per day.....:+eseeerreererrrees ET ne AG 


= : The assumed value of a horse is $150 and the assumed cost of 
operating the horse- drawn plant is as follows: 
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Two horses cost, per day Ras ae aide Sale rane ber eis ie ae she tr eens Geene ee ‘ 
$110.00 wagon, depreciation. sistaet. cre BAe eset ie EAR De roe 
Interest c 

Repairs 
Miscellaneous, including harness, etc...........-.-..- EPS ae aed 
DIV OT ios ora: oars Od eee ein ete sisieR Peto de ht vegaiana eee, REE nt Eee eer eee 
Mnsuranees 2% LOt payroll a shtisakooutl arcerth< spine ict Le sas teas 
Miscellaneous and superintendence, LO Yom nae ate Se Ne ale 


Total expense per day...........+6. eeeaiertst. pide. owe ...$5.90 : 


The assumed working season for the traction-drawn outfit is 7 
months of 25 working days or 175 working days per year, 
whereas, the assumed season of the horse-drawn outfit is 71% 
months of 20 working days or 150 working days per year. 

The accompanying diagram gives the resultant unit costs for 
different loads and length of haul. 


00002 
Ree | 
E : 
Ss 4 
= 3 
Ne 
re 
s 
Se ; 
BS 
o » = 
= S&S 8 4say 
BS UWE 3 
§R ‘ q 
SF fooo'st ; 
» 
2k } 
Ss 3 
Nay : 
Raw 5 
AS ow : ay a 
BLS + . 
Shs 2 . 
SSS = 
8 ; 
BS a S 5 
8s] is E: 
2 ee ee Se Ga  Syw2es a 
S Sonn S go : 
sq = 2 e 
4 ro) a 
2 
<= 
= LL 
2) 1 
< 
<3} 
ear 
aes a Atty] 
es = a ia ea 0008 
font 5 a 
Bart < =a 
BER su. epee ee 
Slater isnt ee Sate a8 
4 5~R ES. 8 SRISS8 
es site SS 88 
S 
F Su sSon a Sel ss 
2 SSF SBSALS YsSESr 
Bo t | xs} ua 
be = Ay HS 
te & 
BER 2 See eee S ne te 


‘pug bupoo7 
(‘papayou! you Hurpv07 40 409) 
“stua) ul UolJof4odsuiosy 10, Uoy 44049 aad 4809 


coer ve 


* aS 


The follow- 
ing table 
which gives 
the cost of 
hauling of 
various ma- 
Gepials in 
wagons is 
taken from 
Engineering € 
Contracting. 
The average 
net load is assumed 
as 3,000 lbs, or 1% 
short tons. A good 
team can readily 
haul such a load 
over fair earth 
roads. An average 
traveling speed of 
2% miles per hour 
going loaded and re- 
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WAGONS 


Fig. 310. 


TRE ark 


Horse Wagon. 


turning empty at a 
rate of 3% per 10- 
hour day for team 
and driver is assumed. 


Fig. 311. 


clude the cost of loading and unloading. 


Material 
Brick, building (214%4,x8Y)... 
Brick, paving (21%4x8 x4). 
Block, paving (34%4,x84%4x4).. 
Broken Sandstone.......--. 6 
Broken trap rock........ edb 
Cement, natural..... EeeasLers a 
Cement, Portland...... ae sais 


Se Aneh® (obs) #40, 0 (610 oe le a8 019, 6.6 


. 


Lime Aaa 
Rock, granite, solid........ 
Sand, dry. 
Sewer pipe: 


eC 


Kiln dried oak CeIn ar f 

Kiln dried yellow, pine. 

(Southern yellow pine, green 
White oak, green...... faite (ite 
NAMES deka toqsnia hel cie\en oles 0 (here. 8s) 
BW VIELEOTS irovsua sue ja) wie. ei oe t<-diste le jie exe 
Water pipe (east): 

Ae MMM els retioyaiienos0: a. bis elon Foot 


Load 
(3000 Lbs.) 


0.66 cu. yd. 


332 lin. ft. 
200 lin. ft. 
40 lin. ft. 
140 lin. ft. 
66 lin. ft. 
428 lin. ft. 


800 ft. B. M. 
1000 ft. B. M. 
666 ft. B. M. 
600 ft. B. M. 
48 cu. ft. 

8360 gals. 


132 lin. ft. 
84 lin. ft. 
60 lin. ft. 
36 lin. ft. 
12 lin. ft. 


Traction Wagon. 


oT DOco 
NSSOSS SHAMNAMN OOS 


Bottom Dump. 


The cost of hauling 1 mile does not in- 


Cost of Haul, 1 
Mile, Cts. 


noe WH 
SSS TINMWoowr 
DAN 
3 ‘3 
© ‘© 
8 3 
fe} oF 
=] iF 
= 
“< 
a 


84 per lin. ft. — 


4 per lin, ft. 


0 
1 
ot 5 
(2 per lin. ft: 
.42 per lin. ft. 
.065 per lin, ft. 


per M. ft. 
per M ft. 
per M ft. 
per M ft. 
per 100 cu.ft. 
77 per 100 gal. 


0 

21 per lin. ft. 
33 per lin, ft. 
47 per lin. ft. 
77 per lin. ft. 
8 per lin. ft. 
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oe Se ee Ri 2 


; 


658 HANDBOOK OF CONSTRUCTION PLANT 


WELDING 


THERMIT PROCESS. 


Thermit is a mixture of finely divided aluminum and iron oxide. 
When ignited in one spot, the combustion so started continues 
throughout the entire mass without supply of heat or power 
from outside and produces superheated liquid steel and super- 
heated liquid slag (aluminum oxide). The thermit reaction pro- 
duces an exceedingly high temperature, the liquid mass attaining 
5,400° Fahrenheit in less than 30 seconds. The liquid steel pro- 
duced by the reaction represents one-half of the original thermit. 
by weight and one-third by volume. : 

Welding by the thermit process is accomplished by pouring 
Superheated thermit steel around the parts to be united. Thermit 
steel, being approximately twice as hot as ordinary molten steel, 
dissolves the metal with which it comes in contact and amal- 
gamates with it to form a single homogeneous mass when cooled. 
The essential steps are to clean the sections and remove enough 
metal to allow for a free flow of thermit steel, surround them 
with a mold, preheat by means of a gasoline and compressed air 
torch and then pour the steel. Full directions are supplied by 
the company owning this process and are not given here on ac- 
count of the limited space. 

The following detailed outfit is Suitable for repair work on a 
small railroad or the equipment of a contractor, where the 
Sections of wrought iron or steel do not exceed 4x6 in. in size: 


Item Price 

1 automatic crucible No. 6...................... ore eears © OLD) 

1 double burner thermit preheating torch complete..... ot bbE00, 

Ra PINS. SPADE. oo. Sept arse ee ee -50 
300-lb. thermit mixed with 1% manganese and 1% nickel 

thermit and 15% DUN CHINE Sey, se een ca eens Rae a 80.04, 

10 lbs. yellow wax @ $03 bis aeene ane eae a akan Ore 3.50 

_ 1 bbl. special moulding material for facing ek ae 4.00 

1 lb. ignition powder.............. Srarseieehsneen sewn eJegesvueniee -90 

Total cost, f. o. b. Jersey (Citys... 5 . ROCKO Dano S - $180.34 


The preheater is a permanent appliance and will last in- 
definitely, while the crucible will last from 16 to 20 reactions, 
after which it may be relined with magnesia tar in the field or at 
the factory for $11.50. Each crucible requires 141 lbs. tar at 3 
cents per lb., and one magnesia stone. No construction equip- 
ment is required except that it will be necessary to make @ mold 
box out of sheet iron. Five extra packages of plugging material 
and four extra thimbles are supplied with each new crucible, 
Extra packages and thimbles cost 10 cents each. 


° 


ee ee 


an The prices of other sizes of appliances are as follows: — 
r Weight 


Item Price (Lbs.) 
ireweater torch, single burner 5 ..6 00s. cus oe ec oak -3$50.00 175 
Euehicater torch, double burner ..2..5..060arc0u. nl: 75.00 200 
Automatic crucible, No. thermit 3.50 40 
Automatie crucible, thermit... 5.50 60 
Automatie crucible, thermit 6.50 110 
Automatic crucible, thermit 8.00 125 
Automatic crucible, - thermiv. . 371100150 
Automatic crucible, . thermit... 16.50 225 
Automatie crucible, . thermit... 30.00 385 
Automatic crucible, . thermit... 35.00 480 
Automatic erucible, . thermit... 43.50 580 
Automatic crucible, . thermit... 55.00 720 
“Tripods, No: 1...... alah enshavelctia aUehare nls arte oreire tote olctte hone ae wh LO. a fal 
*Tripods, Nos. 2-3... 5 iatlslens iar seceege eee OO 19 
*Tripods, Nos. 4-5.... e iallsieroleten ee ORO 24 
BETO SENOS G—10. so. so aircccr stcwigie-cie enelo <s Ga wavs oes dee sie ers = DVO Oo 265) 

*(For welding connecting rods and driving wheel spokes, ete.) 
Flat bottom crucibles, No. 2, for 4 lbs. thermit... 1.75 18 
Flat bottom crucibles, No. 3, for 8 lbs. thermit... 3.00 | 27 
Flat bottom crucibles, No. 4, for 16 lbs. thermit... 4.75 65 
Flat bottom crucibles, No. 5, for 40 lbs. thermit... 7.00 95 
Mongs-for flat bottom crucible, No. 2.....2..0.0..6006 2.00 6% 
Tongs for flat bottom crucible, No. 3............+e0% 2.50 17% 
Tongs for flat bottom crucible, No. 4.............. Be ROWeLD! 25 
Tongs for flat bottom crucible, No. 5.......-2..5e06 4.50 380% 
Cost of relining flat bottom crucible, No. 2.......... 75 
Cost of relining flat bottom crucible, No. 3....... os Sek ealD: 

Cost of relining flat bottom crucible, No. 4......... . 2.50 
Cost of relining flat bottom crucible, No. 5.......... 4.00 
Thermit (sold only in 50 lb. boxes). y 

: ENO ar fo iste OL MATA Mites oy ate)», talve. ane aer'aleie eite se heici'e oh Hareke NORE 2 12750 55% 

REGO Uo he CURRIN atc fav oak e/atrayiaV'elecoliaie in! ehecs ae Pree ae Ta: . 25.00 110 
Thermit with 1% manganese and 1% nickel thermit. 

Pr esl Ne Ua Ian ee ertey 5) ole ta va.loi 1 are! ws again iets id's sl ciavene od. 88 13.15 56% 

100-lb drum ...... Diag eames ee eon ae eae ie RAG 26.30 112 
Tension powder, Th-1D; CANS. ss ec.0 seis cielo Gis ors soe 45 
Metallic manganese, per Ib..... melee «75 
Nickel thermit, LA NG Pepa Lene Sogn 4 wh 

SCO UNOW AAW. CEX, CIEL D cir io'o 0c S10 sieie «) 0) » alles Z 
u 4.00 340 


Special moulding material, per bbl 


The proper quantity of thermit required for the weld may be 
calculated by multiplying by 32 the weight of the wax necessary 
to fill all parts of the fracture and reinforcement, or else by 
calculating the number of cu. in. in the fracture and reinforce- 
ment and allowing one pound of thermit mixed with the necessary 
additions, to the cubic inch. If more than 10 lbs. of thermit 
are to be used it is necessary to mix steel punchings, not exceed- 
ing %-in. in diameter, into the powder. For 10 lbs. or more of 
_-thermit 10% of punchings should be added; for 50 lbs. or more, 
15% of small mild steel rivets should be mixed in. 1% each 
- of manganese and nickel thermit should be added also. ~ 


WHEELBARROWS 


) 


Wheelbarrows and carts equipped with self-lubricating or 
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{ - WHEELBARROWS | 661 
‘Wooden Wheelbarrows. Net prices at Chicago for wooden — 
wheelbarrows in quantities are as follows: Full bolted wooden 
railroad wheelbarrows, with heavy steel wheel, 16% in. in 
diameter, sell at $1.75 to $1.85 each, or $18.00 to $19.75 per doz. te 
Bolted wooden mortar barrows, weighing 60 lbs. each, with tight 
box, 10 in. deep at handles and 13 in. at wheel, sell at $2.75 
each, or $27.50 per doz. Bent handled wooden stone barrows 
can be bought at $3.25 to $3.50 each, or $35.00 to $40.75 per 
doz. Folding wooden barrows, with removable sideboards and | 
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Fig. 312. Transportation by Wheelbarrow. 
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double frames, 4 cu. ft. capacity, sell at $3 each, or $32.50 per doz. 

Some wooden wheelbarrows which cost originally $21 per doz. 
had a life of 6 months in rock work and about i year in earth 
work; they would last still longer in concrete, this being for 
single shift work. The average cost of repairs was 30 ects. per. 
month per barrow. 

It was found that wheelbarrows with steel ee: iron wheels 
and wooden frames had about the same total life but the avenger 
cost for repairs was 20 ects. per month. : 

A dozen wooden frame barrows with steel wheels and steel 
trays costing $30 per doz. were useless in 6 months in work 80 
per cent of which was rock and 20 per cent earth. Total repairs 
for these 6 months amounted to $10, or 14 cts. per barrow per 
month. Highteen wheelbarrows costing $60 per doz. were bought, 
one of which survived 6 months of the same kind of work. The 
cost of renewing trays for these was $1 per wheelbarrow for 
the 6 months and general repairs amounted to $30, or 28 cts. 

_per barrow per month. Of another dozen costing $27 with 
wooden trays and steel wheels 10 survived 6 months’ work at a 
total cost for repairs of $28, or 39 cts, per barrow per month. 
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AIR COMPRESSORS. 


Abenaque Machine Works, Westminster Station, Vt. 
Allis-Chalmers Co., Milwaukee, Wis, 

American Well Works, Aurora, Il], 

Blaisdell Machinery Co., Bradford, Pa. 

Blake & Knowles Steam Pump Co., New York, N. Y. 
Chicago Pneumatic Tool Co., Chicago, Ill. 

Dallett Co., Thos. H., Philadelphia, Pa. 

Dean Bros. Steam Pump Co., Indianapolis, Ind. 
DeLaval Steam Turbine Co., East Trenton, N. J. 
Fairbanks, Morse & Co., Chicago, III. 

General Electric Co., Schenectady, N. Y. 

Goulds Manufacturing Co., Seneca Falls, N. Y. 
Ingersoll-Rand Co., New York, N. Y. 

McGowan Co., John H., Cincinnati, O. 
McKiernan-Terry Drill Co:, New York, N. Y. 
National Brake & Electric Co., Milwaukee, Wis. 
Sullivan Machinery Co., Chicago, Il. 

Waterworks Equipment Co., New York, N. Y. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 


ASBESTOS. 


Asbestos Protected Metal Co., Canton, Mass. 
Carey Co., Philip, Cincinnati, O. 
Johns-Manville Co., H. W., New York, N. Y. 
Keasbey & Mattison Co., Ambler, Pa. 


ASPHALT. 


Baker, Jr., John, Chicago, Ill. 

Barber Asphalt Paving Co., Philadelphia, Pa. 

Barrett Manufacturing Co., New York, N. Y. 

Byerly & Sons, Cleveland, O. 

Gulf Refining Co., Pittsburgh, Pa. 

Hercules Oil Refining Co., Los Angeles, Cal. 

Indian Refining Co., Pittsburgh, Pa. : 

Sicilian Asphalt Paving Co.,*New York, N. Y. 
Standard Asphalt & Rubber Co., Chicago, Ill. 

Texas Co., New York, N. Y. 

Trinidad Asphalt & Manufacturing Co., St. Louis, Mo. 
Union Oil Co. of California, Los Angeles, Cal. 

United States Asphalt & Rubber Co., New York, N. NG 
Wadsworth Stone & Paving Co., Pittsburgh, Pa. 
Warner-Quinlan Co., Cleveland, : 
Warren Bros, Co., Boston, Mass, 


ASPHALT PLANTS. 


Atlas Dryer Co., Cleveland, O. 

Barber Asphalt Paving Co., Philadelphia, Pa, 
Cummer & Son, F. D., Cieveland, O. 

East Iron & Machine Co., Lima, O. 

Hetherington & Berner Co., Indianapolis, Ind. 

- Iroquois Iron Works, Buffalo, N. 

Link-Belt Co., Chicago, Il. 

Ruggles-Coles Engineering Co., New York, N. Y. 
Union Iron Works, Hoboken, N. J 


AUTOMOBILES—MOTOR TRUCKS. 


Chicago Pneumatic Tool Co., Chicago, TH. 
Garford Motor Truck Co., Toledo, 
International Harvester Co., Chicago, Ill. 
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International Motor Truck Co., New York, N. Y. 
Jeffery Co., Thos. B., Kenosha, Wis, : 7: 
Kelly-Springfield- Motor Truck Co., Springfield, O, 
Kissel-Kar Co., Milwaukee, Wis. 

Packard Motor Car Co., Detroit, Mich. 

Peerless Motor Car Co., Cleveland, O. 
Pierce-Arrow Motor Car Co., Buffalo, N. Y. 

Reo Motor Car Co., Lansing, Mich. 

Speedwell Motor Car Co., Dayton, O. 

Tiffin Wagon Co., Tiffin, O 


BAR BENDERS. 


Chicago Builders Specialty Co., Chicago, Ill. 
Electric Welding Co., Pittsburgh, Pa. c 
Hanson & Sons, A. P., Chicago, Ill. 

Hinman & Co., D. A., Sandwich, Ill. 

Kardong Bros., Minneapolis, Minn. 

Koehring Machine Co., Milwaukee, Wis. 
Marsh-Capron Manufacturing Co., Chicago, Ill. 
McKenna Co., Cleveland, 

Ransome Concrete Machinery Co., Dunellen, N. J. 
Union Machinery Co., St. Paul, Minn. 

Wallace Supply Co., Chicago, Ill. 

~-Wiener Machinery Co., New York, N. Y. 


BAR CUTTERS. 


Braun, J. G., Chicago, Tl. 

Buffalo Forge Co., Buffalo, N. Y. : 
Mersick & Co., C. S., New Haven, Conn. 

Pels & Co., Henry, Albany, N. Y. z 
Rock River Machine Co., Janesville, Wis. a 
Waterbury Farrel Foundry & Machinery Co., Waterbury, Conn, 
Watson-Stillman Co., New York, N. Y. 

Wiener Machinery Co., New York, N. Y. 


BARGES AND SCOWS. 


American Bridge Co., New York, N. Y. 

American Car & Foundry Co., St. Louis, Mo. 

Carroll-Porter Boiler & Tank Co., Pittsburgh, Pa. 

Chicago Bridge & Iron Works, Chicago, Ill. 

Jones & Laughlin Steel Co., Pittsburgh, Pa. g 
Pittsbturgh-Des Moines Bridge & Iron Works, Pittsburgh, Pa, 
Skinner Ship Building Co., Baltimore, Md. 

Union Iron Works, San Francisco, Cal. 


BLASTING APPARATUS. 


Batteries—Blasting. 


American Carbon & Battery Co., St. Louis, Mo. = 
Du Pont de Nemours Powder Co., B. I., Wilmington, Del, & 
McAbee Powder & Oil Co., P. R., Pittsburgh, Pa. 

National Carbon Co., Cleveland, O. 

Star Electric Fuse Works, Wilkes-Barre, Pa. 

Western Electric Co., Chicago, Ill. 
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Blasting Machines. 


Aetna Powder Co., Chicago, Ill. 

Du Pont de Nemours Powder Co., E. I., Wilmington, Del, 
Hercules Powder Co., Wilmington, Del. 

Ingersoll-Rand Co., Chicago, Ill. 

Western Electric Co., Chicago, Ill. 


OPP. eM 


Fuse Caps. 


Aetna Powder Co., Chicago, Ill, 
Independent Powder Co, of Missouri, Joplin, Mo. 
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McAbee Powder & Oil Co., P. R., Pittsburgh, Pa. 
Metallic Cap Manufacturing Co., New York, N. Y. 
Rendrock Powder Co., New York, N. Y. 


Kettles for Thawing. 


Du Pont de Nemours Powder Co., E. I., Wilmington, Del. 
Hercules Powder Co., Wilmington, Del, | 
(Explosives, see under ‘‘Dynamite.’’) 


BINS—PORTABLE. 


Good Roads Machinery Co., Kennett Square, Pa, 
Weller Manufacturing Co., Chicago, Ill 


BINS—STORAGE. 


Brown Hoisting Machinery Co., Cleveland, O. 
Jeffrey Manufacturing Co., Columbus, O. 

Ransome Concrete Machinery Co., Dunellen, N. J. 
“Raymond Concrete Pile Co., New York and Chicago, 
Weller Manufacturing Co., Chicago, Ill. 


BLOCKS—TACKLE. 


American Hoist & Derrick Co., St. Paul, Minn. 

Bond Co., Harold L., Boston, Mass. 

Boston & Lockport Block Co., Boston, Mass. 

Boston Selflocking Block Co., Boston, Mass. 

Broderick & Bascom Rope Co., St. Louis, Mo. 

Burr Manufacturing Co., Cleveland, O. 

Byers Machine Co., John F., Ravenna, O. 

Cleveland Block Co., Cleveland, O. 

Clyde Iron Works, Duluth, Minn, 

Columbia Steel Co., Portland, Me. 

Contractors Plant Manufacturing Co., Buffalo, N. Y. 
Cottington & Son, J. C., Philadelphia, Pa. 

Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Donahue & Co., J. T., Baltimore, Md, 

Edwards & Co., H D., Detroit, Mich. 

Eureka Tackle Block Manufacturing Co., Cincinnati, O. 
Hartz Co., H. V., Cleveland, O. 

Leschen & Sons Rope Co., A., St. Louis, Mo. 
Lidgerwood Manufacturing Co., New York, N. Y. 
Lupkin, P, E., Gloucester, Mass. 

Merriman Bros. Co., Boston, Mass, 

Patterson, W. W., Pittsburgh, Pa. 

Pittsburgh Block & Manufacturing Co., Pittsburgh, Pa. 
Roebling’s Sons Co., John A., New York, N. Y. 

Stowell Manufacturing & Foundry Co., South Milwaukee, Wis, 
Terry & Tench Co., New York, N. Y. - 
Union Elevator Machine Co., Chicago, III, 

Walsh Sons & Co., Harrison, N. J. 


BLUE PRINT FRAMES. 


American Drafting Furniture Co., Rochester, N. Y. 
Dietzgen Co., Eugene, Chicago, Ill. 

Elliott Co. B. K., Pittsburgh, Pa. 5 

- Fritz Manufacturing Co., Grand Rapids, Mich. 
Keuffel & Esser Co., New York, N. Y. 

Post Co., Frederick, Chicago, Ill. 

Shaw Blue Print Machine Co., Newark, N. J. 
Soltmann Co., E. G., New York, N. Y. 


BLUE PRINT MACHINES. 


American Drafting Furniture Co., Rochester, N. Y. 
Buckeye Engineering Co., Salem, O. 
Buffalo Blue Print Co., Buffalo, N. Y. 
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Elliott Co., B. K., Pittsburgh, Pa. 
Paragon Machine Co., Rochester, N. Y. 
Pease Co., C. F., Chicago, Ill. 


BOILERS. 


Abendroth & Root Manufacturing Co., Newburgh, N. Y. 
American Radiator Co., Chicago, Ill. = 

Babcock & Wilcox Co., New York, N. Y. 

Beggs & Co., James, New York, N. Y. 

Brennan & Co., John, Detroit, Mich. 

Brownell Co., Dayton, O. 

Byers Co., John F., Ravenna, O. ; 
Carroll-Porter Boiler & Tank Co., Pittsburgh, Pa. 
Casey-Hedges Co., Chattanooga, Tenn. 

Clyde Iron Works, Duluth, Minn. 

Connelly Boiler Co., D., Cleveland, O. 

Fairbanks, Morse & Co., Chicago, Ill. 

Farquhar Co., A. B., York, Pa. 

Frick Co., Waynesboro, Pa. 

Johnston Bros., Ferrysburg, Mich. 

Keeler Co., E., Williamsport, Pa, 

Kewanee Boiler Co., Kewanee, Ill. 

Kittoe Boiler & Tank Co., Canton, O. 

Lake Erie Boiler Works, Buffalo, N. Y. 
Lidgerwood Manufacturing Co., New York, N. Y. 
MacKinnon Boiler & Machine Co., Bay City, Mich. 
Oil Well Supply Co., Pittsburgh, Pa. 

Petroleum Iron Works, Sharon, Pa, 

Power & Mining Machinery Co., Cudahy, Wis. 
Struthers-Wells Co., Warren, Pa. 

Union Iron Works, San Francisco, Cal. 

Warren City Tank & Boiler Co., Warren, O. 


BOOTS. 


Bates & Co., J. E., New York, N, Y. 
Goodrich Co., B. F., Akron, O. 
Mulconroy Co., Philadelphia, Pa. 
Putnam Co., H. J., Minneapolis, Minn. 
Rubberhide Co,, Boston, Mass, 


BUCKETS—BOTTOM DUMP. 


Acme Equipment & Engineering Co., Cleveland, O. 
Atlas Car &- Manufacturing Co., Cleveland, O. 
Biehl Iron Works, Reading, Pa. 

Cockburn Co,, Jersey City, N. J. 

Hunt Co., C. W., West New Brighton, N. Y. 
Insley Manufacturing Co., Indianapolis, Ind. 
Lakewood Engineering Co., Cleveland, O. 
Link-Belt Co., Chicago, Ill. 

McMyler Interstate Co., Bedford, O. 
Orenstein-Arthur Koppel Co., Koppel; Pa. 

Ransome Concrete Machinery Co., Dunellen, N. J. 
Stuebner Iron Works, G. L., Long Island City SNe Ys 
Tide Water Iron Works, Hoboken, N. J. . 
Union Iron Works, Hoboken, N. J. 

Williams Co., G. H., Cleveland, O. 


BUCKETS—CONCRETE. 


Acme Equipment & Engineering Co., Cleveland, O, 
Bond Co., Harold L., New York, N. Y. 

Brown Hoisting Machinery Co., Cleveland, O. 
Easton Car & Construction Co., Cleveland, O. 
Haiss Mfg. Co., Geo., Easton, Pa, 

Hayward Co., New York, N. Y. 
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Insley Manufacturing Co., Indianapolis, Ind. 
Orenstein-Arthur Koppel Co,, Koppel, Pa, 
Lakewood Engineering Co., Cleveland, O. 
Marsh-Capron Manufacturing Co., Chicago, Ill. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Smith Co., T. L., Milwaukee, Wis. 

Stuebner Iron Works, G. L., Long Island City, N. Y. 
Union Iron Works, Hoboken, N. J. 

Standard Scale & Supply Co., Chicago, Ill. 


BUCKETS—GRAB. 


Andresen & Evans, Chicago, Ill. 

Brosius, Edgar E., Pittsburgh, Pa, 

Browning Co., Cleveland, z 

Haiss Manufacturing Co., Geo., New York, N. Y. 
Hayward Co., New York, N. Y. 

Industrial Iron Works, Bay- City, Mich 

Kiesler Co., J. F., Chicago, Ill. 

Lakewood Engineering Co., Cleveland, O. 
Link-Belt Co., Chicago, Ill. 

McKenna Co., Cleveland, O. 

McMyler Interstate Co., Bedford, O. 
Mead-Morrison Manufacturing Co., East Boston, Mass. 
Orton & Steinbrenner Co., Chicago, Ill. 

Owen Bucket Co., Cleveland, O. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 
Rochester Excavation Co., Rochester, N. Y. 
Smith & Sons Co., Thos., Jersey City, N. J. 
Williams Co., G. H., Cleveland, O. 


BUCKETS—SCRAPER. 


Bucyrus Co,, Milwaukee, Wis. 

Dull Co., Raymond W., Chicago, Ill. 

Hayward Co., New York, N. Y. 

Indianapolis Cable Excavator Co., Indianapolis, Ind. 
Insley Manufacturing Co., New York, N. 4 
Lidgerwood Manufacturing Co., New York, IN, | ae 
Mansfield Engineering Co., Indianapolis, Ind. 
Marion Steam Shovel Co., Marion, O. 

Monighan Machinery Co., Chicago, Il. 

Page Engineering Co., Chicago, Til. 

Sauerman Bros, Chicago, Ill. 


CABLEWAYS. 


American Steel & Wire Co., Chicago, Ill. 

Dull Co., Raymond W., Chicago, Ill. 

Horton, John T., New York, N. Y. 

Indianapolis Cable Excavator Co., Indianapolis, Ind. 
Lidgerwood Manufacturing Co., New York, N. Y 
Mansfield Engineering Co., Indianapolis, Ind. 

Page Engineering Co., Chicago, Til. 

Sauerman Bros., Chicago, Ill. 


3 CARS—BALLAST. 


American Car & Foundry Co., St. Louis, Mo. 
Continental Car & Equipment Co., Louisville, Ky. 
Fairbanks, Morse & Co., Chicago, Til. 

Goodwin Car Co., Chicago, Il. 

Hicks Locomotive & Car Works, Chicago, Ill. 

Pressed Steel Car Co., Pittsburgh, Pa. 

Rodger Ballast Car Co., Chicago, Ill. 

‘Standard Steel Car Co., Butler, Pa. 

Western Wheeled Scraper Co., Aurora, Til. 
Youngstown Car & Manufacturing Co., Youngstown, O. 
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CARS—DUMP. 


American Car & Foundry Co., St. Louis, Mo. 
American Clay Machinery Co., Bucyrus, O. 

Atlas Car & Manufacturing Co., Cleveland, O. 
Austin Manufacturing Co., Chicago, Ill. 

Central Locomotive & Car Works, Chicago, Ill. 
Chase Foundry Co., Columbus, O. 

Continental Car & Equipment Co., Louisville, Ky. 
Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Easton Car & Construction Co., Easton, Pa, 
Electric Locomotive & Car Co., West Park, O. 
Goodwin Car Co., Chicago, Ill. 

Kilbourne & Jacobs Co., Columbus, O. 

Lakewood Engineering Co., Cleveland, O. 

Link-Belt Co., Chicago, Ill. 

National Dump Car Co., Chicago, Il. 

Oliver Manufacturing Co., Wm, J., Knoxville, Tenn. 
Orenstein-Arthur Koppel Co., Koppel, Pa. 

Steubner Iron Works, Long Island Citys Nu a 
Union Iron Works, Hoboken, sees 

Western Wheeled. Scraper Co., Aurora, Ill. 
Youngstown Car & Manufacturing Co., Youngstown, O. 


CARS—FLAT. 


American Car & Foundry Co., St. Louis, Mo. 

Atlas Car & Equipment Co., Cleveland, O. 
Baltimore Steel Car & Foundry Co., Baltimore, Md. 
Chase Foundry Co., Columbus, 

Continental Car & Equipment Co., Louisville, Ky. 
Hunt Co., C. W., West New Brighton, N. Y. 
Kilbourne & Jacobs Co., Columbus, O. 
Orenstein-Arthur Koppel Co., Koppel, Pa. 

Ralston Steel Car Co., Columbus, O. 

Rodger Ballast Car Co., Chicago, Ill. 

Russell Wheel & Foundry Co., Detroit, Mich. 
Stuebner Iron Works, G. L., Long Island City, N. Y. 
Western Wheeled Scraper Co., Aurora, Ill. 
Youngstown Car & Manufacturing Co., Youngstown, O, 


CARS—INSPECTION, 


Buda Co., Chicage, Ill. 

Chicago Pneumatic Tool Co., Chicago, 11], 
Fairbanks, Morse & Co., Chicago, Ill, 

Kalamazoo Railway Supply Co., Kalamazoo, Mich, 
Mudge & Co., Chicago, Ill. 

Sheffield Car Co., Three Rivers, Mich. 


CARS—SPREADER. 


Buffalo Pitts Co., Buffalo, N. Y. 

Central Locomotive & Car Works, Chicago, Ill. 
Continental Car & Equipment Co., Louisville, Ky. 
Mann-McCann Co., Chicago, Ill. < 

Oliver Manufacturing Cot Wine Ja, Knoxville, Tenn, 
Western Wheeled Scraper Co., Aurora, Il. 


CARTS—CONCRETE. 


Acme Equipment & Engineering Co., Cleveland, oO, 
Atlas Car & Manufacturing Co., Cleveland, O, 

Biehl Iron Works, Reading, Pa. 

Bond Co., Harold L., Boston, Mass. 

Chicago Concrete Machinery Co., Chicago, Ill. 
Donahue & Co., John A., Chicago, Jll, 

Hunt Co., C. W., New West Brighton, N. Y, 

Insley Manufacturing Co., Indianapolis, Ind. 
Kentucky Wagon Manufacturing Co., Louisville, Ky, 
Kilbourne & Jacobs Co., Columbus, O. 

Koehring Machine Co., Milwaukee, Wis, 
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Lakewood Engineering Co., Cleveland, O. 
Marsh-Capron Manufacturing Co., Chicago, Ill. 
Milwaukee Concrete Mixer Co., Milwaukee, Wis. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Smith Co., T. L., Milwaukee, Wis. 

Standard Scale & Supply Co., Chicago, Ill. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 


CARTS—DUMPING. 


Auburn Wagon Co., Martinsburg, W. Va. 

Baker Manufacturing Co., Springfield, Ill. 

Kentucky Wagon Manufacturing Co., Louisville, Ky. 
Kilbourne & Jacobs Co., Columbus, O 

Lansing Co., Lansing, Mich. 

Oshkosh Manufacturing Co., Oshkosh, Wis. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Schuttler Co., Peter, Chicago, Ill. 

Streich & Bro. Co., A., Oshkosh, Wis. 

Western Wheeled Scraper Co., Aurora, III. 


CEMENT TESTING APPARATUS. 


Abbe Engineering Co., New York, N. Y. 
Bausch & Lomb Optical Co., Rochester, N. Y. 
Beach-Russ Co., New York, N. Y. 

Clark & Mills Electric Co., Cambridge, Mass. 
Eimer & Amend, New York, N. Y. 

Fairbanks, Morse & Co., Chicago, IIl. 
International Instrument Co., Cambridge, Mass, 
Kirschbaum, Lester B. S., Chicago, Ill. 

Olsen, Tinius, Co., Philadelphia, Pa. 

Reihle Bros., Philadelphia, Pa. 


CHAIN HOISTS. 


American Hoist & Derrick Co., St. Paul, Minn. 
Chisholm & Moore, Cleveland, O. 

Cleveland Punch & Shear Co., Cleveland, O. 

Dake Engine Co., Grand Haven, Mich. 

Detroit Hoist & Machinery Co., Detroit, Mich. 
Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Fairbanks, Morse & Co., Chicago, Ill. 

Frevert Machinery Co., New York, N. Y. 

Godfrey Keeler Co., New York, N. Y. 

Jeffrey Manufacturing Co., Columbus, O, 

Patterson, W. W., Pittsburgh, Pa. 

Pittsburgh Block Manufacturing Co., Pittsburgh, Pa, 
Ryerson & Son, J. T., Chicago, Ill. 

Yale & Towne Mfg. Co., New York, N. Y. 


CHAINS. 


Columbus Chain Co., Columbus, O. 
Hayden-Corbett Chain Co., Columbus, O. 
Jones & Laughlin, Pittsburgh, Pa. 
Standard Chain Co., Pittsburgh, Pa. 
Taylor Chain Co., Chicago, Ill. 

Webste: Manufacturing Co., Tiffin, O. 
Woodhouse Chain Works, Trenton, N. J. 


CHUTES—BROKEN STONE, GRAVEL AND SAND. 


Archer Iron Works, Chicago, Jl. 

Chain Belt Co., Milwaukee, Wis, 

Jeffrey Manufacturing Co., Columbus, O. 

Lansing Co., Lansing, Mich. 

Link-Belt Co., Chicago, I1l. 

Littleford Bros,, Cincinnati, O. = 
Pittsburgh-Des Moines Bridge & Iron Works, Pittsburgh, Pa. 
Sackett Chute & Screen Co., Chicago, Ill. 

Webster Manufacturing Co., Tiffin, O. 
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CHUTES—CAR-UNLOADING. 


Littleford Bros, Cincinnati, O. : 
Quick Unloading Car Chute Co., Birmingham, Ala. 
Southern Foundry Co., Owensboro, Ky. 


CHUTES—CONCRETE. 


Archer Iron Works, Chicago, Ill. 

Chain Belt Co., Milwaukee, Wis. 

C. H. & E. Manufacturing Co., Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago, III. 

Insley Manufacturing Co., Indianapolis, Ind. 
Lakewood Engineering Co., Cleveland, O. 
Link-Belt Co., Chicago, Ill. 

Pneumatic Concrete Placing Co., Chicago, Ill. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Sackett Screen & Chute Co., Chicago, Ill. 

Wylie Co., J. S., Chicago, Ill. 


CLOTHING—RUBBER. 


American Rubber Co., Boston, Mass. 


Chicago Rubber Clothing Co., Chicago, Ill. 
Goodrich Co., B. F., Akron, O, = 
Goodyear Tire Co., Akron, O. 


CONCRETE MIXERS. 


American Cement Machinery Co., Keokuk, Ia, 
Archer Iron Works, Chicago, Ill. 

Ashland Steel Range Co., Ashland, O. 

Atlas Engineering Co., Milwaukee, Wis. 

Badger Concrete Mixer Co., Milwaukee, Wis. 
Blystone Manufacturing Co., Cambridge Springs, Pa, 
Cement Tile Machinery Co., Waterloo, Ia. 

Chain Belt Co., Milwaukee, Wis. 

Clover Leaf Concrete Machinery Co., South Bend, Ind. 
Cream City Equipment Co., Milwaukee, Wis. 
Eureka Machinery Co,, Lansing, Mich. 

Excelsior Mixer & Machinery Co., Milwaukee, Wis. 
Foote Concrete Machinery Co., Nunda, N. Y, 


-Hains Concrete Machinery Co., New York. 


Ideal Concrete Machinery Co., Cincinnati, O. 

Kent Machine Co, The, Kent, O 

Knickerbocker Co., Jackson, Mich. 

Koehring Machine Co., Milwaukee, Wis. 

Lakewood Engineering Co., Cleveland, O. 

Lansing Co., Lansing, Mich. 

Marsh-Capron Manufacturing Co., Chicago, Il, 
Milwaukee Concrete Mixer Co., Milwaukee, Wis. 
Municipal Engineering & Contracting Co., Chicago, I1l, 
Oshkosh Manufacturing Co., Oshkosh, Wis. 

Power & Mining Machinery Co., Cudahy, Wis. 

Raber & Lang Manufacturing Co., .Kendallville, Ind. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Schaefer Manufacturing Co., Berlin, Wis. 

Smith Co., T. L., Milwaukee, Wis. 

Standard Scale & Supply Co., Chicago, Ill. 
Twentieth Century Mixer Co., Connersville, Ind. 
Universal Road Machinery Co., Kingston, N. Y. 

Van Duzen, Roys & Co., Columbus, O. 

Waterloo Cement Machinery Corporation, Waterloo, Ta, 
Whitman Agricultural Co., St. Louis, Mo. 


CONCRETE SIDEWALK CURB FORMS. 


Blaw Steel Construction Co., Pittsburgh, Pa. 2 
Hotchkiss Lock Metal Form Co., Binghamton, N. Y.- 
Littleford Bros., Cincinnati, 


io hee 


e APPENDIX 


CONCRETE SIDEWALK TOOLS. 


Anderson Tool Supply Co., Detroit, Mich. 
Arrowsmith Concrete Tool Co., Arrowsmith, Ill, 
Bond Co., Harold L., Boston, Mass. 

Century Manufacturing Co., Chicago Heights, III. 
Crescent Novelty Co., St. Louis, Mo. 

Duffy Manufacturing Co., Chicago, Ill. 

Lansing Co., Lansing, Mich. 

Ransome Concrete Machinery Co., Dunellen, N. J. 
Standard Scale & Supply Co., Chicago, Ill. 
Waterloo Cement Machinery Co., Waterloo, Ia. 


CONVEYING MACHINERY. 


Bartlett & Snow Co., C. O., Cleveland, O. 
Brown Hoisting Machinery Co., Cleveland, O. 
Caldwell Co., H. W., Chicago, Il. 

Chain Belt Co., Milwaukee, Wis. 

Dull Co., Raymond W., Chicago, Ill. 
Guarantee Construction Co., New York, N. Y. 
Jeffrey Manufacturing Co., Columbus, O. 
Link-Belt Co., Chicago, Ill. 

Ohio Locomotive Crane Co., Bucyrus, O. 
Orton & Steinbrenner Co., Chicago, Ill. 
Robins Belt Conveying Co., New York, N. Y. 
Union Iron Works, Hoboken, N.’J. 

Weller Manufacturing Co., Chicago, Ill. 


CONVEYORS—BELT. 


Beaumont Co., R. H., Philadelphia, Pa. 
Green Engineering Co., Chicago, Ill. 
Guarantee Construction Co., New York, N. Y. 
Hunt Co., C. W., West New Brighton, N. AG 
Jeffrey Manufacturing Co., Columbus, oO. 
Link-Belt Co., Chicago, Ill. 

Robins Belt Conveying Co., New York, N. Y. 
Stephens-Adamson Co., Aurora, Ill. 

Weller Manufacturing Co., Chicago, Ill. 


CONVEYORS—PORTABLE. 


Jeffrey Manufacturing Co.,‘Columbus, O. 
Page Engineering Co. (Cantilever), Chicago, III. 


Robins Conveying Belt Co., New York, N. xe 
Weller Manufacturing Co., Chicago, Ill. 


CRANES—LOCOMOTIVE. 


American Hoist & Derrick Co., St. Paul, Minn. 
Atlas Car & Manufacturing Co., Cleveland, O. 
Brown Hoisting Machinery Co., Cleveland, oO. 
Browning Co., Cleveland, i 

Bxeter Machine Works, Pittston, Pa. 
Industrial Iron Works, Bay City, Mich. 
Jeffrey Manufacturing Co., Columbus, O. 
—Link-Belt Co., Ghicago, Ill. 

McMyler Interstate Co., Bedford, O. 

Maine Electric Co., Portland, Me. 

Neumeyer & Dimond, New York, IN. ie. 2. © 
Northern Engineering Works, Detroit, Mich. 
Ohio Locomotive Crane Co., Bucyrus, O. 
Orton & Steinbrenner Co., Chicago, Tl. 


CRUSHERS. 


Acme Road Machinery Co., Frankfort, N. Y. 
‘Allis-Chalmers Co., Milwaukee, Wis. 

‘Austin Western Road Machinery Co., Chicago, Ill. 
Austin Manufacturing Co., Chicago, Til, 
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Bacon, Earle C., New Vork, N.Y. 
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Buchanan Co., C. G., New York, N. Y. : : 

Case Threshing Machine Co., J. I., Racine, Wis. 
Coldwell-Wilcox Co., Newburgh, N. Y. 

Cresson-Morris Co., Philadelphia, Pa. ; : 
Eureka Stone & Ore Crusher Co., Cedar Rapids, Mich. 
Fairbanks, Morse & Co., Chicago, Il. : 
Galion Iron Works & Manufacturing Co., Galion, O. 
Good Roads Machinery Co., Kennett Square, Pa. 

Port Huron Engine & Thresher Co., Port Huron, Mich. = 
Power & Mining Machinery Co., Cudahy, Wis. 

Symons Bros. Co., Milwaukee, Wis. ; 

Universal Crusher Co., Cedar Rapids, Mich. 

Vulean Iron Works, Wilkes-Barre, Pa. 

Western Wheeled Scraper Co., Aurora, Il. 


DERRICKS. 


American Hoist & Derrick Co., St. Paul, Minn. 

Bond Co., Harold L., Boston, Mass. 

Byers Machine Co., John F., Ravenna, O. 

Carlin’s Sons Co., Thos., Pittsburgh, Pa. 

Chain Belt Co., Milwaukee, Wis. 

Chicago Bridge & Iron Works, Chicago, IIl. 

Clyde Iron Works, Duluth, Minn, 

Contractors Plant Manufacturing Co., Buffalo, N. Y, 
Dake Engine Co., Grand Haven, Mich. 

Dobbie Foundry & Machine Co., Niagdra Falls, N. Y. 
Flory Manufacturing Co., S., Bangor, Pa. 
Lidgerwood Manufacturing Co., New York, Nv. Y¥. 
Manufacturers Supply Co., Minneapolis, Minn. 
McMyler Interstate Co., Bedford, O. 

Monighan Machine Co., Chicago, Ill. 

National Equipment Co., Chicago, Ill. 

National Hoisting Engine Co., Harrison, N. J. 
Orton & Steinbrenner Co., Chicago, Ill. 

Parker Hoist & Machine Co., Chicago, Ill. 
Pittsburgh-Des Moines Bridge & Iron Works, ittsburgh, Pa. 
Taylor Portable Steel Derrick Co., Chicago, Il. : 
Terry & Tench Co., New York, N. Y. 

Union Elevator & Machine Co., Chicago, Ill. 

Vulcan Iron Works, Chicago, Ill. 

Williams Co., G. H., Cleveland, O. 


DIVING APPARATUS. 


Hale & Son, A. J., Boston, Mass. 

Merrill-Stevens Engineering Co., Jacksonville, Fla, 
Morse & Son, A, J., Boston, Mass. 

Schrader & Son, A., New York, N. Y. 


DREDGES. 


Bay City Dredge Works, Bay City, Mich. 
Bucyrus Co., Milwaukee, Wis. 

Ellicott Machine Corporation, Baltimore, Md. 
Marion Osgood Co., Marion, O. - 
Marion Steam Shovel Co., Marion, O. 
Norbom Engineering Co., Philadelphia, Pa. 


DRILLS—BLAST HOLE AND QUARRY. 


American Well Works, Aurora, Ill. 
Armstrong Manufacturing Co., Waterloo, Ia. 
Cyclone Drill Works, Orrville, O. 

Keystone Quarry Drill Co., Beaver Falls, Pa. 
Loomis Machine Co., Tiffin, O. 


DRILLS—CORE., 


American Well Works, Aurora, Il, 
Cyclone Drill Works, Orrville, O. 
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Ingersoll-Rand Co., New York, N. Y. 

Loomis Machine Co., Tiffin, O. 

McKiernan-Terry Drill Co., New York, N. Y. = 
Sullivan Machinery Co., Chicago, Ill. 


DRILLS—ROCK. 


American Diamond Rock Drill Co., New York, N. Y. 
Bullock Manufacturing Co., Chicago, Ill. 

Chicago Pneumatic Tool Co., Chicago, IIl. 
Cleveland Rock Drill Co., Cleveland, ' 

Diamond Drill & Machine Co., Birdsboro, Pa. 
Howells Mining Drill Co., Plymouth, Pa. 
Ingersoll-Rand Co., New York, N. Y. 

Independent Pneumatic Tool Co., Chicago, Ill. 
McKiernan-Terry Drill Co., New York, N. Y. 

Milne & Co., New York, N. Y. 

Mine & Smelter Supply Co., New York, N. Y. 

New York Engineering Co., New York, N. a 
Philadelphia Pneumatic Tool Co., Philadelphia, Pa. 
Phillips Rock Drill Co., Philadelphia, Pa. 
Standard Diamond Drill Co., Chicago, Ill, 

Sullivan Machinery Co., Chicago, Ill. 

Wood Drill Works, Paterson, N. J. 


DYNAMITE; BLASTING POWDER. 


Aetna Powder Co., Chicago, Ill. 

Burton Powder Co., Pittsburgh, Pa. 

Cameron Powder Manufacturing Co., Emporium, Pa. 
Dittmar Powder Works, New York, N. Y. : 
Du Pont de Nemours Powder Co., EH. I., Wilmington, Del. 
Excelsior Powder Co., Kansas City, Mo. 

Hall & Sons Co., Ellis, Knox, Pa. 

Hancock Chemical Co., Dollar Bay, Mich. 

Hercules Powder Co., Wilmington, Del. 

Independent Powder Co., Joplin, Mo. 

Independent Powder Co. of Missouri, Joplin, Mo. 

Jefferson Powder Co., Birmingham, Ala. 

Keystone National Powder Co., Emporium, Pa. 

King Powder Co., Cincinnati, O. 

McAbee Powder & Oil Co., G._R., Pittsburgh, Pa. 
National Powder Co., New ‘York, N. Y. 

Potts Powder Co., New York, N. Y. 

Rockdale Powder Co., York, Pa, 

Texas Dynamite Co., Beaumont, Tex. 


ENGINES—GAS, GASOLINE, KEROSENE AND OIL. 


Affiliated Manufacturers Co., Milwaukee, Wis. 
Armstrong Manufacturing Co., Waterloo, Ia, 
Domestic Engine & Pump Co., Shippensburgh, Pa. 
Dunning, W. D., Syracuse, N._Y. 

. Erie Pump & Engine Works, Erie, Pa. 

Fairbanks, Morse & Co., Chicago, Ill. 

Flint & Walling Manufacturing Co., Kendallville, Ind. 
. Gray Motor Co., Detroit, Mich. 

Heer Engine Co.,.Portsmouth, O. 

Hersey Manufacturing Co., South Boston, Mass. 
International Harvester Co., Chicago, Ill. 

Lamb Boat & Engine Co., Clinton, Ta. 

Mietz, August, New Wonks oN), LX. p : 
Minneapolis Steel & Machinery Co., Minneapolis, Minn, 
National Meter Co., New York, N. NG 

National Transit Co., Oil City, Pa. 

New Way Motor Co., Lansing, Mich. 

Novo Engine Co., Lansing, Mich. |. 

Original Gas Engine Co., Lansing, Mich. 

Otto Gas Engine Works, Philadelphia, Pa. 
Power & Mining Machinery Co., Cudahy, Wis. 
Standard Seale & Supply Co., Pittsburgh, Pa. 
Whitmar. Agricultural Co., St, Louis, Mo, 
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ENGINES—HOISTING. 


Allis-Chalmers Co., Milwaukee, Wis. 

American Clay Machinery Co., Bucyrus, O. 

American Hoist & Derrick Co., St. Paul, Minn. ; 
Brown Hoisting Machinery Co., Cleveland, O. _ | 
Byers Co., John F., Ravenna, O. i 
Carlin’s Sons Co., Thos., Pittsburgh, Pa. ci } 
Clyde Iron Works, Duluth, Minn, > 

Contractors Plant Manufacturing Co., Buffalo, N. Y. 

Dake Engine Co., Grand Haven, Mich. 

Dobbie Foundry & Machine Co., Niagara Falls, . Nacy. 

Domestic Engine & Pump Co., Shippensburgh, Pa. a 
Fairbanks, Morse & Co., Chicago, Ill. a 

Flory Manufacturing Co., Bangor, Me. 

Gade Excavating Co., Iowa Falls, Ia. 

International Harvester Co., Chicago, Ill. 

Koehring Machine Co., Milwaukee, Wis. 

Lidgerwood Manufacturing Co., New Work; Ni Ys 

Maine Electric Co., New York, N. Y. 

Marsh-Capron Manufacturing Co., Chicago, Ill. 

Mundy, J. S., Newark, N. J. 

National Hoisting Engine Co., Harrison, N. J. : 
Novo Engine Co., Lansing, Mich. | 
Original Gas Engine Co., Lansing, Mich. 

Otto Gas-Engine Works, Philadelphia, Pa. 

Ransome Concrete Machinery Co., Dunellen, N. Je 

Standard Scale & Supply Co., Pittsburgh, Pa. 

Stroudsburg Engine Works, Stroudsburg, Pa. 

Thomas Elevator Co., Chicago, Ill. 


ENGINES—STEAM. 


Allis-Chalmers Co., Milwaukee, Wis. 

American Blower Co., Detroit, Mich. 

American Hoist & Derrick Co., St. Paul, Minn, 

Ball Hngine Co., Erie, Pa, 

Buckeye Engine Co., Salem, O. 

Clyde Iron Works, Duluth, Minn. 

Cooper & Co., C. & G., Mt. Vernon, O. 

Erie City Iron Works, Erie, Pa. 

Fitchburg Steam Engine Co., Fitchburg, Mass, 
~Grifith & Wedge Co., Zanesville, O. 

Harris Steam Engine Co., Providence, R. I, 

Harrisburg Foundry & Machine Works, Harrisburg, Pa. 
Hewes & Phillips Iron Works, Newark, N. J. 
Hooven-Owens-Rentschler Co., New York, N. Y. 
Lawrence Engine Works, Lawrence, Mass, 

Leffel & Co., James, Springfield, O. 

McGowan Co., John H., Cincinnati, oO, 

McIntosh, Seymour & Co., Auburn, N. Y. 

Minneapolis Steel & Machinery Co., Minneapolis, Minn, 
Murray Iron Works Co., Burlington, Ia, 

Nordberg Manufacturing Co., Milwaukee, Wis, 
Providence Engine Works, Providence, R. I. 

Rollins Engine Co., Nashua, N. H, 
Skinner Engine Works, Erie, Pa. 
Sterling Machine Co., Norwich, Conn. 
Sturtevant Co., B. F., Boston, Mass. 

Vilter Manufacturing Co., Milwaukee, Wis. 
Watts-Campbell Co., Newark, N. J. 


* 


FIRE EQUIPMENT. 


Chemical Engines, 


American La France Fire Engine Co., Elmira, N, Y. 
Badger Fire Extinguisher Co., Boston, Mass. 

Childs Co., Utica, N. Y.. 

Robinson Fire Apparatus Manufacturing Co., St. Louis, Mo. 
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Fire Extinguishers. 


Badger Fire Extinguisher Co., Boston, Mass. 
Massillon Iron & Steel Co., Massillon, O. 
Pyrene Manufacturing Co,, New York, N. iS 
Simmons Co., John, New York, N. Y. : 
Woodhouse Manufacturing Co., New York, N. Y. 


Fire Hose. 


Empire Rubber & Tire Co., Trenton, N. J. 

Bureka Fire Hose Manufacturing Co., New York, N. YG 
Fabric Fire Hose Co., New York, N. Y. 

Goodrich Co., B. F., Akron, O. 

Gutta Percha & Rubber Manufacturing Co., Akron, O. 
New York Belting & Packing Co., New York, N. me 


Fire Hose Couplings, Expansion Rings and Nozzles. 


Anderson Coupling & Fire Supply Co., Kansas City, Kas. 
Boston Coupling Co., Boston, Mass. 

Crane Co., Chicago, Ill. 

Morse & Sons, Andrew J., Boston, Mass. 


Fire Hose Racks. 


Elkhart Brass Manufacturing Co., Elkhart, Ind. 
Seagrave Co., Columbus, O. 


FORGES—PORTABLE. 


Beggs & Co., James M., Warren, N. Y. 
Billings & Spencer Co., Hartford, Conn. 
Boynton & Plummer, Worcester, Mass. 

Brown & Patterson, Brooklyn, N. Y . 

Buffalo Forge Co., Buffalo, N. Y. 
Canedy-Otto Manufacturing Co., Chicago Heights, Ill. 
Champion Blower & Forge Co., Lancaster, Pa, 
Chicago Scale Co., Chicago, Ill. 

Cleveland Steam Gauge Co., Cleveland, O. 

Cox & Sons Co., Philadelphia, Pa. 
Cummings, David, Chicago, Il. 

Fargo Foundry Co., Fargo, N. Dak. 

Fate & Jones Co., Pittsburgh., Pa. 

Hauck Manufacturing Co.,.New York, N. ne 
Potts, D. H., Lancaster, Pa. 

Roots Co.,, P. H. & M. F., Connersville, Ind. 
Silver Manufacturing Co., Salem, 

Sturtevant Co., B. F., Boston, Mass. 

Walsh & Jones, Harrison, N. J 


FORKS—STONE AND BALLAST. 


American Fork & Hoe Co., Cleveland, O. 
Bond Co., Harold L., Boston, Mass. 
Fairbanks, Morse & Co., Chicago, Til. 
Union Fork & Hoe Co., Columbus, O. 


FORMS—BUILDING. 


American Bridge Co., New York, N. Y. 

Blaw Steel Construction Co., Pittsburgh, Pa. 
Mitchell-Tappen Co., Allentown, Pa. 

Ransome Concrete Machinery Co., Dunellen, N. J. 

Reichert Manufacturing Co., Milwaukee, Wis. 

Traylor Engineering & Manufacturing Co., Milwaukee, Wis, 


FORMS—ADJUSTABLE CLAMP. 


Dayton Malleable Iron Works, Dayton, (Oy 
Insley Manufacturing Co., Indianapolis, Ind. 
Universal Form Clamp Co., Chicago, Til. 
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FORMS—METAL, 


American Bridge Co., New York, N. Ye 

Blaw Steel Construction Co., Pittsburgh, Pa, 

Foote Concrete Machinery Co., Nunda, N. Y. 

Hotchkiss Lock Metal Form Co., Binghamton, N. Y,. 
Lennon Flume Co., Colorado Springs, Colo. 

_ Traylor Engineering & Manufacturing Co., Allentown, Pa, 


FURNACES AND KETTLES, 


Acme Road Machinery Co., Frankfort, N, Y. 
Biehl Iron Works, Reading, Pa, 

Leadite Co., Philadelphia, Pa, 

Littleford Bros., Cincinnati, O, 

Macleod & Co., Walter, Cincinnati, O. 
Riter-Conley Manufacturing Co., Leetsdale, Pa, 
Rockwell Co., W. S., New York, N. Y. 
Stuebner Iron Works, Long Island City, N.Y, 
Union Iron Works, Hoboken, N. J. 


GENERATORS AND MOTORS, 


C.-& C. Blectric Manufacturing Co., Garwood, N. J.° 
DeLaval Steam Turbine Co., Trenton, N. J, 
Fairbanks, Morse & Co., Chicago, Tl. 

Fort Wayne Electric Co., Fort Wayne, Ind. 
General Electric Co, Schenectady, N. 

Otis Elevator Co., New York, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric Co., Pittsburgh, Pa. 


GRADERS, 


Aeme Road Machinery Co., Frankfort, N. Y, 

Austin Manufacturing Co., Chicago, Ill. 

Austin Western Road Machinery Co., Aurora, Ill. 
Baker Manufacturing Cos; Springfield, I] 

Buffalo Steam Roller Co., Buffalo, N. Y. 

Case Threshing Machine Co., J. I., Racine, Wis, 

Disk Grader & Plow Co., Minneapolis, Minn. 

Galion Iron Works & Manufacturing Co., Galion, O, 
Glide Road Machinery Co., Minneapolis, Minn. 

Good Roads Machinery Co., Kennett Square, Pa. 
Kelly-Springfiela Road Roller Co., Springfield, oO. 
Kilbourne & Jacobs Manufacturing Co., Columbus, O, 
Linder Grader Co., Matthews, Ind. 

Ohio Road Machinery Co., The, Oberlin, O. 

Russell Grader Manufacturing Co., Minneapolis, Minn, 
Sidney Steel Seraper Co., Sidney, O. 

Stroud Manufacturing Co., Omaha, Neb. 

Universal Road Machinery Co., Kingston, N. Y. 
Western Wheeled Scraper Co., Aurora, I]l, 


GRADERS—RAILROAD. 


Jordan Co., O. F., Chicago, Ill. 
Union Iron Works, Springfield, Mo. 


. 


HEATERS—PORTABLE, GRAVEL AND SAND. 


American Clay Machinery Co., Bucyrus, O. 

Barrett Manufacturing Co. (Asphalt), New York,.N. Y, 
Equitable Asphalt Maintenance Co, (Asphalt), Kansas City, Mo, 
Honhorst Co., Jos. (Asphalt), Cincinnati, O, 

Littleford Bros. (Asphalt), Cincinnati, Oo, 

Ruggles-Coles Engineering Co., New York, N. Y. 

Tidewater Iron Works Manufacturing Co., Hoboken, N. J. 
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HOISTS—CONCRETE. 


Archer Iron Works, Chicago, IIl. 

Insley Manufacturing Co., Indianapolis, Ind. 
Lakewood Engineering Co., Cleveland, O. 
Marsh-Capron Manufacturing Co., Chicago, Ill. 
Milwaukee Concrete Mixer Co., Milwaukee, Wis. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Wylie Co., J. S., Chicago, Ill. 


HOISTS—ELECTRIC. 


American Hoist & Derrick Co., St. Paul, Minn, 
Brown Hoisting Machinery Co., Cleveland, O. 

Byers Co., John F., Ravenna, O. 

Carlin’s Sons Co., Thos., Pittsburgh, Pa. 

Clyde Iron Works, Duluth, Minn, 

Dake Engine Co., Grand Haven, Mich. 

Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
English Iron Works, Kansas City, Mo. 

Fairbanks, Morse & Co., Chicago, Ill. 

Flory Manufacturing Co., S., Bangor, Pa, 

General Electric Co., Schenectady, N. Y. 

Jeffrey Manufacturing Co., Columbus, O. 

Lidgerwood Manufacturing Co., New York, N, Y. 
Maine Hlectric Co., Portland, Me. 

Minneapolis Steel & Machinery Co., Minneapolis, Minn. 
Monighan Machine Co., Chicago, Ill. 

Mundy, J. S., Newark, N. J. 

National Hoisting Engine Co., Harrison, N. J. 
Stroudsburg Engine Works, Stroudsburg, Pa. 

Thomas Elevator Co., Chicago, Ill. 


HOISTS—GASOLINE AND STEAM. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis, 
American Hoist & Derrick Co., St. Paul, Minn. 
Bates & Edmonds Motor Co., Lansing, Mich, 

Byers Machine Co., John F., Ravenna, O. 

Clyde Iron Works, Duluth, Minn. 

Dake Engine Co., Grand Haven, Mich. 

Dobbie Foundry & Machine Co., Niagara Hatin ON; CY. 
Domestic Engine & Pump Co., Shippenburg, Pa. 
English Iron & Manufacturing Co., Kansas City, Mo. 
Fairbanks, Morse & Co., Chicago, Ill. 

Flory Manufacturing Co., S., Bangor, Pa. 
Lidgerwood Manufacturing Co., New York, NY. 
Marsh-Capron Manufacturing Co., Chicago, Ill. 
Minneapolis Steel & Machinery Co., Minneapolis, Minn, 
Milwaukee Concrete Mixer Co., Milwaukee, Wis. 
Monighan Machine Co., Chicago, Ill. 

National Hoisting Engine Co., Harrison, N. J. 
Novo Engine Co., Lansing, Mich. 

Power & Mining Machinery Co., Cudahy, Wis. 
Ransome Concrete Machinery Co., Dunellen, N. J. 
Smith Co., T. L., Milwaukee, Wis. 

Standard Scale & Supply Co., Chicago, Ill. 
Stroudsburg Engine Works, Stroudsburg, Pa. 


HOISTS—HAND. 


American Hoist & Derrick Co., St. Paul, Minn. 

Brown Hoisting Machinery Co,, Cleveland, O. 

Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Jeffrey Manufacturing Co., Columbus, oO. 
Marsh-Capron Manufacturing Co., Chicago, III. 

Novo Engine Co., Lansing, Mich. 

Thomas Elevator Co., Chicago, Ill. 


HOISTS—PNEUMATIC. 


Blake Manufacturing Co., Geo, F., New York, N. Y. 
Chicago Pneumatic Tool Co., Chicago; Ill. 
Clayton Air Compresser Works, New York, N. Y. 
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Curtis & Co., Manufacturing Co., St. Louis, Mo. 
Dake Engine Co., Grand Haven, Mich. 

Detroit Hoist & Machine Co., Detroit, Mich. 
Ingersoll-Rand Co., New York, N. Y. 

Knowles Steam Pump .Co., New York, N. Y. 
Northern Engine Works, Detroit, Mich. 

Q. M. S. & Co. Vulcan Engineering, Chicago, Il, 
Ryerson & Son, Jos. T., Chicago, 

Sullivan Machinery Co., Chicago, Ill. 


HOPPERS. 


Archer Iron Works, Chicago, Il. 

Insley Manufacturing Co., Indianapolis, Ind. 
Littleford Bros, Cincinnati, O. 

Mesker Bros. Iron Co., St. Louis, Mo. 

Wylie Co., J. S., Chicago, Ill. 


HOSE. 


Boston Belting Co., Boston, Mass. 

Diamond Rubber Co., Akron, O. 

Edson Manufacturing Co., Boston, Mass. 

Empire Rubber & Tire Co., East Trenton, Navi: 
Goodrich. _Co., B. F., Akron, O. 

Goodyear Rubber Co., Akron, O. 

New York Belting & Packing Co., New York, N. Y. 


HYDRAULIC MINING GIANTS. 


Abendroth & Root Manufacturing Co., Newburgh, N. Y. 
American Spiral Pipe Works., Chicago, Ill. 
Hendy Iron Works, Joshua, San Francisco, Cal. 


JACKS. 


Anderson Forge & Machine Co., Detroit, Mich. 
Duff Manufacturing Co., Pittsburgh, Pa. 
Fairbanks, Morse & Co., Chicago, Il. 
McKiernan-Terry Drill Co., New York, N. Y. 
Watson-Stillman Co., New York, N. Y. 


LIGHTS AND TORCHES. 


Avery Portable Lighting Co., Milwaukee, Wis. 

Dayton Malleable Iron Works, Dayton, O. 

Kitson Hydro-Carbon Heating & Incandescent Co., Philadelphia, Pa. 
McLeod Co., Walter, Cincinnati, O. 

Milburn Co,, Alex. A., Baltimore, Md. 


LOCOMOTIVE CRANES. 


American Hoist & Derrick Co., St. Paul, Minn. 
Brown Hoisting Machinery Co., Cleveland, O. 
Browning Co., The, Cleveland, O. ‘5 
Cleveland Crane & Engine Co., Wickliffe, O. 
Exeter Machine Works, Pittsburgh, Pa. 
Industrial Iron Works, Bay City, Mich. 
Link-Belt Co., Chicago, Ill. 

MeMyler-Interstate Co., Bedford, O. 

Maine Electric Co., Portland, Me. 

Ohio Locomotive Crane Co., Bucyrus, O. 
Orton & Steinbrenner Co., Chicago, Il. F 


LOCOMOTIVES. 


American Locomotive Co., New York, N. Y. 
Atlas Car & Equipment Co., Cleveland, O. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Davenport Locomotive Works, Davenport, la. 
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Lima Locomotive Works, Lima, O. 
Orenstein-Arthur Koppel Co., Koppel, Pa. 
Porter Co., H. K., Pittsburgh, Pa. 
Vulcan Iron Works, Wilkes-Barre, Pa. 


PAINTS—METAL. 


Anti-Stick Co., Westerville, O. 

Barrett Manufacturing Co., New York, N. Y. 
Carbolineum Wood Preserving Co., New York, N. Y, 
Cheesman & Elliot, New York, N. Y. 

Goheen Paint Co., Canton, O. 

Lowe Bros, Dayton, O. 

National Lead Co., Chicago, Ill. 
Patterson-Sargent Co., Cleveland, O. 

Republic Creosoting Co., Indianapolis, Ind. 
Rinald Bros, Philadelphia, Pa. 

Smooth-On Manufacturing Co., Jersey City, N. J. 
_ Standard Paint Co., New York, N. Y. 

Toch Bros., New York, N. Y. 


PAVING EQUIPMENT. 


Acme Road Machinery Co., Frankfort, N. Y. 
Austin Manufacturing Co., Chicago, lll. 

Austin Western Road Machinery Co., Chicago, IIl. 
Barrett Manufacturing Co., New York, N. Y. 
Good Roads Machinery Co., Kennett Square, Pa. 
Huber Manufacturing Co., Marion, 

International Motor Co., New York, N. Y. 
Kinney Manufacturing Co., Boston, Mass. 
Littleford Bros., Cincinnati, O. ° 
Lourie Manufacturing Co., Springfield, Ill. 

Ohio Road Machinery Co., Oberlin, O. 

Pawling & Harnischfeger Co:, Milwaukee, Wis. 
Petrolithic Paving Co., Los Angeles, Cal. 
Standard Manufacturing Co., Worcester, Mass, 
Universal Road & Machinery Co., Kingston, N. Y. 


PIER AND FOUNDATION PLANT. 


Foundation Co., New York, N. Y. 
Great Lakes Dredge & Dock Co., Cleveland, O. 


McArthur Concrete Pile & Foundation Co., New York, N. Y. 


Raymond Concrete Pile Co., New York and Chicago. 
Underpinning & Foundation Co., New York, N. Y. 


PILE DRIVERS. 


American Hoist & Derrick Co., St. Paul, Minn. 
Browning Co., Cleveland, 

Bucyrus Co., Milwaukee, Wis. 

Byers Machine Co., John F., Ravenna, O. 
Carlin’s Sons Co., Thos., Pittsburgh, Pa, 

Clyde Iron Works, Duluth, Minn. 

Contractors Plant Manufacturing Co., Buffalo, N. Y. 
Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Edson Manufacturing Co., Boston, Mass. 

Goubert, A. A., New York, N. Y. 

Horton Construction Co., D. E., Buffalo, N. Y. 
Industrial Works, Bay City, Mich. 
Ingersoll-Rand Co., New York, N. Y. 
Lidgerwood Manufacturing Co., New WOM Kas Nig Xe 
Link-Belt Co., Chicago, Ill. : 
McKiernan-Terry Drill Co., New York, N. Y. 
McMyler Interstate Co., Bedford, O. 

Maine Electric Co., Portland, Me. 

Mundy, J. S., Newark, N. J. 

National Equipment Co., Chicago, Ill. 

Orton & Steinbrenner, Chicago, Ill. 

Union Iron Works, Hoboken, N. J. 

Vulcan Iron Works, Chicago, Ill. 
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PILES—CONCRETE. " 


Electric Welding Co., Pittsburgh, Pa. 

Great Lakes Dredge & Dock Co., Cleveland, O. 

McArthur Concrete Pile & Foundation Co., New York, N. Y¥. 
Raymond Concrete Pile Co., New_York and Chicago. 
Underpinning & Foundation Co., New York, N. Y. 


PILES—CREOSOTED WOOD. 


American Bridge Co., New York, Nowe 

American Creosote Works, New Orleans, La. 

Ayer & Lord, Chicago, Ill. 

_Barber Asphalt Paving Co., Philadelphia, Pa. 
International Creosote & Construction Co., Galveston, Tex. 
Jennison & Wright Co., Toledo, O. 

National Lumber Co., Texarkana, Tex. 

Republic Creosoting Co., Indianapolis, Ind. 

Wyckoff Pipe & Creosoting Co., New York, N. Y. 


PILES—STEEL. 


Carnegie Steel Co., Pittsburgh, Pa. 

Jones & Laughlin Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Lackawanna, N. Y. 
United States Steel Piling Co., Chicago, Ill. 
Wemlinger Steel Piling Co., New York, N. Y. 


PIPE—CAST IRON. 


American Cast Iron Pipe Co., Birmingham, Ala. 
Central Foundry Co., New York, N. Y. 
U. S. Cast Iron Pipe & Foundry Co., Philadelphia, Pa, 


PIPE COVERING. 


Barrett Manufacturing Co., New York, N. Y. 

Carey Co., Philip, Cincinnati, O. 

Johns-Manville Co., H. W., New York, N. Y. 

New York Asbestos Manufacturing Co., New York, N. Y. < 
U. S. Mineral Wool Co., New York, N. Y. 5 
Wyckoff & Son, A., Elmira, N. Y. 


PIPE LINE TOOLS. 


Duff Manufacturing Co., The, Pittsburgh, Pa. 
Smith Manufacturing Co., A. P., East Orange, N. J. 


_ PIPE—STEEL. 


Abendroth & Root Manufacturing Co., New York, N. Y,. 
American Spiral Pipe Co., Chicago, Ill. 

National Tube Co., Pittsburgh; Pa. ~* 

Standard Spiral Pipe Co., Chicago, Ill. 


PIPE—WOOD STAVE. 


Canal Lumber Co., Seattle, Wash. 

Michigan Pipe Co., Bay City, Mich. 

National Wood Pipe Co., Portland, Ore. 

Pacific Coast Pipe Co., Seattle, Wash. 

Pacific Pipe & Tank Co., Los Angeles, Cal, ‘ 
Portland Wood Pipe Co., Portland, Ore. 
Redwood Manufacturing Co., San Francisco, Cal. 
Standard Wood Pipe Co., Williamsport, Pa. 
Washington Pipe & Foundry Co,, Tacoma, Wash, 
Wyckoft & Son Co., Portland, Ore. 

Wyckoff Pipe & Creosoting Co., New York, N. Y. 
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PIPE—WROUGHT IRON. 


Abbe Engineering Co., New York, N. Y. 

Byers Co., A. M., Pittsburgh, Pa. 

Mark Manufacturing Co., Evanston, III. 
National Tube Co., Pittsburgh, Pa. 

Youngstown Sheet & Tube Co., Youngstown, Pa. 


PLOWS. 


Acme Road Machinery Co., Frankfort, N. Y. 

Austin Manufacturing Co., Chicago, Ill, 

Burch Plow Works, Crestline, O. 

Case Threshing Machine Co., J. I., Racine, Wis. 
Contractors Plant Manufacturing Co., Buffalo, N. Y. 
Dise Grader & Plow Co., Minneapolis, Minn. 

Dobbie Foundry & Machine Co., Niagara Falls, N. Y. 
Good Roads Machinery Co., Kennett Square, Pa. 
Kelly-Springfield Road Roller Co., Springfield, O. 

Port Huron Engine & Thresher Co., Port Huron, Mich. 
Russell Grader Manufacturing Co., Minneapolis, Minn, 
Stroud Manufacturing Co., Omaha, Neb. 

Western Wheeled Scraper Co., Aurora, Ill. 

Wiard Plow Co., Buffalo, N. Y. 


POST HOLE DIGGERS. 


Oshkosh Manufacturing Co., Oshkosh, Wis. 
Whitman & Barnes Manufacturing Co., Akron, O. 


PUMPS. e 


(Key: Cent., Centrifugal; Cont., Contractors; D., Dredge; D. W., Deep 
Well; Dia., Diagram; S., Sand; Vac., Vacuum.) 


Alberger Pump & Condenser Co, (Cent.), New York, N. Y. 

Allis-Chalmers Co. (Cent.), Milwaukee, Wis. 

American Well Works (D. W., Cent., 8.), Aurora, Ill, 

Bates & Edmonds Motor Co. (Trench, Dia.), Lansing, Mich. 

Baker & Knowles Steam Pump Works (Cont., D. W.), East Cambridge, 
Mass. 

Bond Co., Harold L. (Dia. Vac., S. D.), Boston, Mass. 

Boston & Lockport Block Co. (Dia.), East Boston, Mass, 

Cameron Steam Pump Co. (Cent., Cont., D. W., Trench, Dia.), New 
York, N. Y. 

Cc. H. & KE. Manufacturing Co. (Dia., Cont.), Milwaukee, Wis, 

Cook Well Co. (D. W.) St. Louis, Mo. 

Darling Pump & Manufacturing Co. (Cent.), Williamsport, Pa. 

Dean Bros. Steam Pump Co. (D. W.), Indianapolis, Ind. 

Deane Steam Pump Co. (Cont., D. W.), New York, N. Y. 

DeLaval Steam Turbine Co. (Cent.), Trenton, N. J. 

Deming Co. (Cent., D. W., Dia.), Salem, O. 

Domestic Engine Pump Co. (Cent., Dia., Trench), Boston, Mass. 

Edson Manufacturing Co. (Cont., Dia., Trench), Boston, Mass. 

Elliott Machine Corporation (D., S.), Baltimore, Md. 

Erie Pump & Engine Works (S., D.), Erie, Pa. 

Fairbanks-Morse & Co. (D. W., Cent., Dia.), Chicago, Ill. 

Goulds Manufacturing Co. (Cent., Cont., D. W., Dia.), Seneca Falls, 


Nien ws 7 


Ingersoll-Rand, New York, N. Y. i" 
Keystone Pump & Manufacturing Co. (D. W., S.), Beaver Falls, Pa. 
Kingsford Foundry & Machine Co. (T., Cent:,. D. W.), Oswego, .N. Y. 
Laidlaw-Dunn-Gordan Co., Cincinnati, O. 

Lawrence Machine Co. (Cent., D.), Lawrence, Mass. 

Lawrence Pump & Engine Co. (Cent., D.), Lawrence, Mass. 
McGowan Pump Co., John H. (Cent., Cont.), Cincinnati, oO. 

Morris Machine Works (Cent., D. S.), Baldwinsville, IN: OY. 

National Transit Co. (Cent., Cont., D. W.), Oil City, Pa. 

Norbom Engineering Co. (D., S.), Philadelphia, Pa. 

Nye Steam Pump Co, (Cont.), Chicago, DL» ; 
Original Gas Engine Co. (Dia., Cont), Lansing, Mich, : 
Oshkosh Manufacturing Co. (Trench, Cent., Dia.), Oshkosh, Wis. 
Parker,. A. A. (Dia., Cont.), Lansing, Mich, 
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Power & Mining Machinery Co., Cudahy, Wis. 

Providence Engine Works (Cent.), Providence, R. I. 

Pulsometer Steam Pump Co. (Cont.),.New York, N. Y. 

Standard Scale & Supply Co. (Trench, Dia., Cont.), Pittsburgh, Pa. 

Van Wie Pump Co. (Cont., Cent., D. W., D., S., Dia.), Syracuse, N. Y. 
Waterworks Equipment Co., New York, N. Y. : 
Watson-Stillman Co. (Cent.), New York, N. Y. 

Whitman Agricultural Co. (Cent., Trench), St. Louis, Mo. , 

Wood & Co., R. D. (Cent.), Philadelphia, Pa. 

Worthington, Henry R. (Cent.), New York, N. Y. 


RAILS AND TRACK SUPPLIES. 


Atlantic Equipment Co., Chicago, Ill. 
Atlas Car & Manufacturing Co., Cleveland, O. 
Cambria Steel Co., Johnstown, Pa. 

Carnegie Steel Co., Pittsburgh, Pa. 

Easton Car & Construction Co., Easton, Pa. 
Hyman Michaels Co., Chicago, Ill. 

Jones & Laughlin, Pittsburgh, Pa. 

Kenly Co., W. K., Chicago, Ill. 

Lackawanna Steel Co., Lackawanna, N. Y. 
Lakewood Engineering Co., Cleveland, O. 
Males _Co., Cincinnati, O. 

Orenstein-Arthur Koppel Co., Koppel, Pa. 
Pennsylvania Steel Co., Steelton, Pa. 
Union Iron Works, Hoboken, N. J. 

United States Steel Co., 


REFRIGERATING AND ICE PLANT. 


International Cooling Co., New York, N. Y. 
Vilter Manufacturing Co., Milwaukee, Wis. 
Walton & Son, Louisville, Ky. 


RIVETERS—PNEUMATIC. 


Chicago Pneumatic Tool Co., Chicago, Ill. 
Independent Pneumatic Tool Co., Chicago, Ill. 
Ingersoll-Rand Co., New York, N. Y. 
McKiernan-Terry Drill Co., New York, N. Y. 
Niagara Devices Co., Buffalo, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 


ROLLERS—ROAD. 


Acme Road Machinery Co., Frankfort, N. Y. 
Austin Manufacturing Co., Chicago, II]. 

Austin Western Road Machinery Co., Chicago, Ill. 
Baker Manufacturing Co., Springfield, Il. 

Buffalo Pitts Co., Buffalo, N. Y. 

Buffalo Steam Roller Co., Buffalo, N. Y. 

Erie Machine Shops, Erie, Pa. 

Galion Iron Works, Galion, O. 

Glide Road Machinery Co., Minneapolis, Minn, 
Good Roads Machinery Co., Kennett Square, Pa. 
Huber Manufacturing Co., Marion, O. 
Kelly-Springfield Road Roller Co., Springfield, O. 
Ohio Road Machinery Co., Oberlin, O. 

Russell Grader Manufacturing Co., Minneapolis, Minn, 
Universal Road Machinery Co., Kingston, N. Y. 
Vulcan Iron Works, Wilkes-Barre, Pa. 

Western Wheeled Scraper Coy, Aurora Til. 


ROPE—WIRE. 


American Manufacturing Co., New York, N. Y. 
American Steel & Wire Co., Chicago, Ill. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
Roebling’s Sons Co., John A., Trenton, N. J. 
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St. Louis Cordage Co., St. Louis, Mo. 


Trenton Iron Co., Trenton, N. J. 
Waterbury Co., New York, N. Y. 


SAND BLAST MACHINES. 


Ingersoll-Rand Co., New York, N. Y. 
Laidlaw-Dunn-Gordan, Cincinnati, O. 
Niagara Devices Co., Buffalo, N. Y. 


SAW RIGS—PORTABLE. 


American Wood Working Machinery Co., 

Cc. H. & EB. Manufacturing Co.; Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago, Ill. 

Kansas City Engine Works, Kansas City, Mo. 
Oshkosh Manufacturing Co., Oshkosh, Wis. 
Smith, Geo. D., Chicago, Il. 

Stover Engine Works, Chicago, III. 

Whitman Agricultural Co., St. Louis, Mo. 


SCALES. 


Avery Scale Co., Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago, IIl. 
Smith Co., T. L., Milwaukee, Wis. 

Standard Scale & Supply Co,, Pittsburgh, Pa. 


SCRAPERS. 


American Steel Scraper Co., Sidney, O. 

Austin Manufacturing Co., Chicago, Ill. 

Austin Western Road Machinery Co., Chicago, Ill. 
Baker Manufacturing Co., Springfield, 

Fairbanks, Morse & Co., Chicago, Ill. 

Galion Iron Works, Galion, .O. 

Glide Road Machinery Co., Minneapolis, Minn. 
Good Roads Machinery Co., Kennett Square, Pa. 
Kilbourne & Jacobs, Columbus, O. 

Oberlin Road Machinery Co., Oberlin, O. 

Russell Grader Manufacturing Co., Minneapolis, Minn. 
Sidney Steel Scraper Co., Sidney, O. ; 

Stroud Manufacturing Co.,*-Omaha, Neb. 

Universal Road Machinery Co., Kingston, IN: GY. 
Western Wheeled Scraper Co., Aurora, Ill. 

Ziey Manufacturing Co., F. B., Frederickstown, O. 


SCREENS—SAND, GRAVEL AND BROKEN STONE. 


Austin Manufacturing Co., Chicago, Ill. 
Buchanan Co., C. G., New York, N. We, 

Clinton Wire Cloth Co., Clinton, Mass. 

Dull Co., Raymond W., hicago, fs 

Good Roads Machinery Co., Kennett Square, Pa. 
Jeffrey Manufacturing Co., Columbus, O. 

Power & Mining Machinery Co., Cudahy, Wis. 
—Raymond Bros. Impact Pulverizer Co., Chicago, Ill. 
Sackett Screen & Chute Co., Chicago, Tl, 

Smith Co., T. L., Milwaukee, Wis. 
Stephens-Adamson Co., Aurora, Pie 

Union Iron Works, Hoboken, N. J. 

Weller Manufacturing Co., Chicago, Tl. 


SHOVELS—STEAM. 


American Clay Machine Co., Bucyrus, O. 
Browning Steam Shovel Co., Cleveland, oO. 
Bucyrus Co., South Milwaukee, Wis. 
Marion-Osgood Co., Marion, O. | 

Marion Steam Shovel Co., Marion, oO. 
-Thew Automatic Shovel Co., Lorain, oO. 
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SKIPS. 


Bartlett & Snow Co., Cleveland, O. 

Contractors Plant Manufacturing Co., Buffalo, N. Y. 
Insley Manufacturing Co., Indianapolis, Ind. 
Lakewood Engineering Co., Cleveland, O. 

Otis Elevator Co., New Work,~ Ni ws. 

Ransome Concrete Machinery Co., Dunellen, N. J. 
Stuebner Iron Works, G. L., Long Island City, N. Y. 
Union Iron Works, San Francisco, Cal. 


SPRINKLING WAGONS AND CARTS, 


Acme Road Machinery Co., Frankfort, N. Y. 
Austin Manufacturing Co., Chicago, Ill. 

Austin Western Road Machinery Co., Chicago, Il}. 

.Galion Iron Works, Galion, O. 

Good Roads Machinery Co., Kennett Square, O. 
Kelley-Springfield Road Roller Co., Springfield, O. 
Littleford Bros., Cincinnati, O. 

Milburn Wagon Co., Toledo, O. 

. Port Huron Engine & Thresher Co., Port Huron, Mich. 
Studebaker Corporation, South Bend, Ind. 

Tiffin. Wagon Works, Tiffin, O. 

Universal Road Machinery Co., Kingston, N. Y. 

Western Wheeled Scraper Co., Aurora, Ill. 

Winkle Bros., South Bend, Ind. 


STUCCO MACHINES. 


Bartlett & Snow Co., CG. O., Cleveland, O. 
McDonnell Boiler & Iron Works, Des Moines, Ia. 
Swenson Auto-Stucco Machinery Co., Port Chester, N. Y. 


STUMP PULLERS. 


Ammond Stump Machine Co., Cedar Springs, Mich. 
Bennet Co., H. L., Westerville, O. 

Butterworth & Lowe, Grand Rapids, Mich. 

Clyde Iron Works, Duluth, Minn. 

Edwards, C. D., Albert Lea, Minn. 

Farquhar Co., A. B., York, Pa. 

Hercules Manufacturing Co., Centerville, Pa, 
Little Giant Stump Puller Co., Hattiesburg, Miss, 
Milne Manufacturing Co., Monmouth, Il). 
National Iron Co., Duluth, Minn, 

Zimmerman Steel Co., Lone Tree, Ia. 


SURVEYORS’ AND ENGINEERS’ INSTRUMENTS, ETC. 


Aloe Co., A. S., St. Louis, Mo. 

Ainsworth & Son, Wm., Denver, Colo. 

Architects & Engineers Supply Co., Kansas City, Mo. 
Bausch & Lomb Optical Co., Rochester, N. Y 
Beckman Co., L., Toledo, O, . 
Berger & Sons, C. L., Boston, Mass. 
Brandis & Sons Manufacturing Co., Brooklyn, N. Y. 
Buff & Buff Manufacturing Co., Boston, Mass. 
Dietzgen, Eugene, Co., Chicago, Il. 

Elliott Co., B. K;, Pittsburgh, Pa. 

Fink Instrument Coy Be St. Louis, Mo. 

Gurley, W. & L. E., Troy, No Ys 

Hanna Manufacturing Co., Troy, N.) ¥: 

Heller & Brightly, Philadelphia, Pa. 
Iszard-Warren Co., Philadelphia, Pa. 

Keuffel & Esser Co., New York, N. Y, 

Lietz Co., A., San Francisco, Cal. 

Pease Co., C. F., Chicago, Ill. 

Ross, Louis, San Francisco, Cal, 

Seelig & Sons, Chicago, Ill. 

Technical Supply Co., Seranton, Pa. 
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Warren-Knight Co., Philadelphia, Pa, 
Weber & Co., F., Philadelphia, Pa. 
Young & Son, Philadelphia, Pa, 


TAMPERS—POWER. 


Pawling & WHarnischfeger Co., Milwaukee, Wis. 
Lourie Manufacturing Co., Springfield, Ill. 


TELEPHONES—DISPATCHING SYSTEMS AND 
EQUIPMENT. 


Garford Electric Co., Elyria, O. 
Stromberg-Carlson Telephone Manufacturing Co., Rochester, N. Y. 
Western Electric Co., Chicago, Il}. 


TENTS AND CAMPING EQUIPMENT. 


American Tent & Awning Co., Minneapolis, Minn. 
Ames-Harris-Neville, San Francisco, Cal. 

Baker & Lockwood Manufacturing Co., Kansas City, Mo, 
Buckeye Tent & Awning Co., Minneapolis, Minn. 

Carnie Goudie Manufacturing Co., Kansas City, Mo. 
Carpenter Co., Geo. B., Chicago, Ill. 

Channon Co., H., Chicago, IIl. 

Des Moines Tent & Awning Co., Des Moines, Ia. 
Eberhardt & Co., Indianapolis, Ind. 


TRACTION ENGINES. 


Aultman-Taylor Co., Mansfield, O. 

Avery Co., Peoria, Ill. 

Buffalo Pitts Co., Buffalo, N. Y. 

Case Threshing Machine Co., J. I., Racine, Wis, 
Emerson Brantingham Co., Rockford, IIl. 
Enterprise Machine Co,, Minneapolis, Minn. 
Fairbanks Morse & Co., Chicago, III. 

Frick Co., Waynesboro, Pa. 

Heer Engine Co., Portsmouth, O. 

Holt-Caterpillar Co., Peoria, Ill. 

Huber Manufacturing Co., Marion, O. 
International Harvester Co., Chicago, Ill. 

Ohio Tractor Sales Co., Columbus, O. 

Pioneer Tractor Manufacturing Co., Winona, Minn. 
Port Huron Engine & Thresher Co., Port Huron, Mich, 
Rumely Co., M., La Porte, Ind. 

Russell & Co., Massillon, O. 

Wallace Tractor Co., Cleveland, O. 


TRENCH BRACES. 


Bottomley Machine Co., Alliance, O. 

Dixon & Son, Chas. E., Pittsburg, Pa. 

Duff Manufacturing Co., Pittsburg, Pa. d 
Kalamazoo Foundry & Machine Co., Kalamazoo, Mich, 
Rolf-Martin Co., Ft. Wayne, Ind. 

Union Elevator & Machine Co., Chicago, IIl. 


TRENCHING MACHINES, 


Austin Drainage Excavator Co., F. C., Chicago, [1]. 
Buckeye Traction Ditcher Co., Findlay, O. 

Carson Trench Machine Co., Boston, Mass. 

Gade Excavating Co., Iowa Falls, Ia. 

Heggie, Wm., Co., Joliet, Il. 

Parsons Co., G. W., Newton, Ia. F 
Pawling & Harnischfeger Co., Milwaukee, Wis. 
Potter Manufacturing Co., Indianapolis, Ind. 


688 APPENDIX 


WAGONS. 


Acme Road Machinery Co., Frankfort, N. Y. 
Acme Wagon Co., Emigsville, Pa. 

Auburn Wagon Co., Martinsburg, W. Va, 

Austin Manufacturing Co., Chicago, Ill. 

Bain Wagon Co., Kenosha, Wis. 

Beckert, Wm., Pittsburg, Pa. 

Blake & Son, J. M., Buffalo, N. Y. 

Buffalo Pitts Co., Buffalo, N. Y. 

Buffalo Steam Roller Co., Buffalo, N. Y. 
Columbia Wagon Co., Columbia, Pa. 

Eagle Wagon Works, Auburn, N. Y. 

Everett Manufacturing Co., Newark, N. J. 
Galion Iron Works, Galion, O. 

Glen Wagon Co., Seneca Falls, N. Y. 

Good Reads Machinery Co., Kennett Square, Pa. 
Haywood Wagon Co., Newark, N. J. 

_Huber Manufacturing Co., Marion, O. 

Kentucky Wagon Co., Louisville, Ky. 

Milburn Wagon Co., Toledo, O. 

Port Huron Engine & Thresher Co., Port Huron, Mich. 
Russell Grader Manufacturing Co., Minneapolis, Minn. 
Schuttler Co., Peter, Chicago, Ill. 

Smith & Sons, Manufacturing Co.. Kansas City, Mo 
Streich, A., & Bros., Oshkosh, Wis. 

Streich, Gabriel, Oshkosh, Wis. 

Stroud Manufacturing Co., T. F., Omaha, Neb. 
Studebaker Corporation, South Bend, Ind. 

Troy Wagon Works Co., Troy, O. 

Universal Road Machinery Co., Kingston, N. Y. 
Watson Wagon Co., Canastota, N. Y. 

Western Wheeled Scraper Co., Aurora, Ill. 
Winona Wagon Co., Winona, Minn. 


WELDING MACHINES. 


Davis-Bouronville Co., Jersey City, N. J. 
Electric Welding Co., Pittsburg, Pa. 
Milburn Co., Alex. P., Baltimore, Md. 
Oxweld Acetylene Co., Chicago, IIl. 


WHEELBARROWS. 


Archer Iron Works, Chicago, Ill. 

Fairbanks, Morse & Co., Chicago, Ill. 
Kilbourne & Jacobs, Columbus, O. 

Lansing Co., Lansing, Mich. 

Miller & Coulson, Pittsburg, Pa. 

Smith Co., T. L., Milwaukee, Wis. 

Sterling Wheelbarrow Co., Milwaukee, Wis. 
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